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THE NEW BRITISH EMPIRE OF THE SUDAN® 


By Hernert L. BringmMan 


Copyriv lt, rgd, by the Nufinial Giapraphic Jortely 


~ REAT BRITAIN today domi- 
(5 nates the whole of Africa and 


| has ite future within her con- 
trol as surely and as firmly as that of 
India. Germany: in the northwest and 
southeast; France, Belgium, and Portn- 
eal around the margin of the Atlantic 
ind the Indian oceans, may have their 
“holdings” and their territorial juriedic- 
tion; bat the spinal column, the Cape-to- 
Cairo trunk Ime through the continent 
from north to south, is wholly and irrev- 
ocably English, and whenever it be- 
comes necessary to make this fact em- 
phatic and forcible, then the mastery of 
the situation, the advantage of the posi- 
tion, will be demonstrated. In the mean- 
time Great Britain, applying the samve 
principles which have made her the great 
colonial power of the world, goes on de- 
veloping the industrial and. commercial 
resources of the countries which have fal- 
len under her influence, establishing law 
and order, schools, even higher institu- 
tions of learning, and pouring m wpa 
the places which have for centuries been 
shrouded in darkness the light of modern 
civilization. ‘The fact is that modern 
methods have accelerated civilization at 
large almost a4 rapidly as in detail; with 
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steum and electricity in the service, the 
epread af the institutions of the civilized 
world is immeasurably more rapid than a 
century ago, and what then would have 
taken a generation to accomplish i now 
effected in a few vers. 

Since the recapture of Ahattum and 
the conquest of Egyptian Sudan barely 
seyen years have passed, but peace, 
plenty, and prosperity reign everywhere. 
Happiness and content are written on 
every countenance; life is as safe as in 
England or in New York, and the future, 
material and moral, seems mneormal, 
wholesome, and auspicious. “Sudan needs 
only population ond capital.” said 
a prosperous Greek merchant with whom 
I became well acquninted at Kharturn, 
“and bath are coming to it in ample 
measure.” On one plantation near Ber- 
ber, the other day one hundred and 
twenty children, the eldest Jess than six 
years of age, wll children of the men and 


‘women employed on the place, were pho- 


tographed, and the streets and bazaars of 
QOmdurman, the commercial capital, as 
weil as those of every working station 
along the White Nile, give cumulative 
proof of the dawn of the new era of good 
times. 





phic Society, February 16, 1906. This is the seeanil of a 


series of articles on Africa arrange| for the NaTiowAL GuoGRAFHIC Magazine during 1906. 
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THE Sizk OF THE SUDAN 
The true Significance of Great Britain's 


peaceful juitst might more readily be 
appreciated i the size of the Sudan were 
considered. True, its boundaries are not 


altogether determinate and irrevocable ; 
(and or two rebellious sheikh: on the west 
are awaiting the: retour of reason or the 
arrival of a jninitive expecition—the 
“option is largely theirs. Questions of ad- 
ministration have pushed the porthern 
bottilary to Shellal, at the head of the 

or lowest cataract of the Nile, but in 
. ore: Wal i repel extends. fram 

e éa 20 (leptees of longitude west 
to the Sahara, and from Egypt 2o south 
to the Equator, Various exceptions ancl 
re-entering angles should be cut in this 

parallelogram, but it is roughly accurate 
and will serve for the purposes of com- 
parisen. 

Reduced to the simplest terms of 
American geography, it may be said that 
if Khartum, the Sudan capital, were 
placed on St Louis, the northern bounel- 
ary would fal] near Saint Pan) and Min- 
neapolts; the southern would be about on 
the parallel af Manip is, Tennessee, 
while its Red Sea and its 
yet to be fixed Sa vrani Guipoet would 
find comnterparts m Cincitmati, Ohio, and 
Denver, Colorady, respectively, When it 
comes to comparison of areas, only the 
largest of our American states has any 
a diven of the smaller Atlantic 
coast states could be readily accommo- 
dated in the Sudan. 

(ft course, the resources of this intand 
einpire are as yet hardly guessed at. It 
is certain that as an agricultural field it is 
im Some 4 along the thousands of 
miles of the Nile valley peerless, inex- 
haustible. Cotton, wheat, and cane are 
staple and give every promise of prolific 
crops, while further afield there are all 
the indications of excellent stock 
and cattle-raising, Rutiter and many of 
the tropical frints promise in the Nile 
districts to afford satisfactory results, 
while the specialties which have com- 
posed the greater part of the Sudan com- 
merce from the dawn of recorded titie— 
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ivory, gum, and ostrich feathers—all 
worth almost: their ween in gold, and 
which can hwar the cost of transportation, 
are absolutely without fear of competi- 


tion, 
THE POLITICAL SITUATION 


Without entering on the complex and 
unique relations and functions of the 
English chief official in the Nile Valley, 
it may be worth while to tell you an 
anecdote of an actual incident which 
will, perhaps make the situation fairly 
clear to ihe average republican and tn- 
diplomatic understanding. Upon ote oc- 
casion. negotiations had progressed to a 
point where Lord Cromer required, asa 
matter of form, the Mhedive's signature 
to a state paper, Waiting upon f oe 
that purpose in the khedivial palace, Lo 
Cromer was more surprised than eS 
to observe a certain querilousness and 
quibbling over small matters in the young 
monarch, which betokened a rather erit- 
ical, not to say rebellious, modd: Finally 
screwing his courage to the sticking paint 
and giving rather free rein to his im- 





Agination ; 
“Ehat wine if 1 don't choose ay az" 
“Then, Your Highness, 


blandly observed Lord ee 

“Ceylon?” asked the young monarch, 
is he recalled Arabi Pasha and his exile. 

“Yes,” replied the imperturbable Eng- 
lishitan. 

“But suppose | ignote rour threat and 
still refuse to sign,” persisted the Egyp- 
tian, 

“Perhaps Your Highness will do mie 
the favor to look from this window. a 
mament,” propased the viceroy. 

The Khedive rose, crossed the room, 
and side by side with Lord Cromer looked 
down on a full battalion of Highlanders, 
trmwn up, wider arms, in the palace yard 
below. ‘Not a word was said, but he 
resend his seat and affixed his: ante 
graph with no further remark on that 
or any subsequent occasion 

Like the fabled Phenix of ‘ancient 
Lydia, neighbor of the Sudan, Khartum 
has risen from its ashes, from its years of 
war and desolation, and it is difficult to 
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realize that only seven years ago. this 
enchanting. spot was little more than a 
barren and wind-swept waste, the muser- 
alile home of a few wretched faithful, 
who persisted, despite the Khalifa’s pur- 
pose to obliterate the place. A completely 
new city has teen laid out by the Britis! 
engineers, and much of the permanent 
improvements, street and sidewalk con- 
struction, paving and curbing on the 
best modern lines, has already been com- 
pleted, Building is everywhere gomg 
on; the most important qithlic offices 
are finished and occupied, and the 
town has an air of mocern enterprise and 
dovelopment, combined with substantial 
permanence, which it would be difficult 
to pera elsewhere in the world. Every 
public structure of any importance ts of 
kiln-burned brick; most of the shops and 
warehouses are also of the same material, 
Some of the dwellings and smaller build- 
ings are of native sun-dried brick made 
from the soil, which is very satisfactory 
for many purposes, while wood, both on 
account of tost and the climate, 13 alto- 
aay out of the question. The new 
fohammedan mosque, in the most com- 
manding and central square of the city, 
is of a light “Ohio” sandstone and of 
much architectural merit. 


EKAARTUM RESEMSLES WASHINGTON EN 
FLAN 


The ground plan, tf this is the word, of 
Khartum is altogether new and original 
and reminds:an American at once of that 
ot the city of Washington. Long diago- 
nals cross the streets and aventies, inter- 
secting at right angles, and frequent 
open spaces or “circles” the Te- 
semblance into still closer detail. The 
army engineers who planned the town 
will tell vou honestly that military con- 
siderations guided them, and that a very 
few held pieces can command the: crty, 
which is obviously true; yet we never 
think of these things in our merited 
gratitude to L’Enfant for his admirable 
design of our Natiorial Capital, more than 
a century age. The two principal ave- 
noes, traversing the fown from end to 
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end, are Sirdar. and Khedive, while many 
of the streets and squares, though in con- 
stant nee, are as yet without names. 

In its treatment of the river front, 
however, Khartum, the latest city, has 
given an example to all the world, and 
adapted a plan which assyres beauty and 
blessing for all tirne, On the bank of the 
Blue Nile, here fully fifty or sixty feet 
ubove the water, a broad avenve has been 
laid out, probably roo feet in the clear, 





and upon this no trespass of business 
structares or comunercial appropriation 


will be permitted. It ts a modined 
Riverside drive in the heart of Africa, 
and will surely grow more and more 
beautiful as the years go on. For some 
distance in front of the Sirdar’s palace a 
river wall, a splendid piece of solid stone 
masonry, has been completed, and ult- 
mately will be continued along the entire 
water front, thus insuring “protection 


against the destruttion of the hank by the 


floods of “high” Nile. Occasional stages, 
at convenient points, will permit the fand- 
ing of passengers and freight, and with 
rare good judgment the “sakiehs,” or 


water wheels, raising the water tor ir- 


tigation, have been undisturbed, and the 
patient bullocks, prodded by the lary 
boy, who rides the while, still pursue 
their weary round from sun to sun, while 
the clumsy michine, unchanged for thou- 


sands of vears. gives out its plaintive 


creak, like the last wail of an utterly 
weary and exhausted seul. 


KHARTUM'S STRATEGIC POSITION 


The future of Khartam is even now in 
its infancy clearly foreshadowed. Reach- 
ing the Nile and the Red Sea by rail and 
Abyssinia and Uganda and the Belman 
Congo by water, there is no doubt of its 
commercial supremacy, and that it must 
soon become, Hf not the largest city of 
Africa, as some of its-admirers predict, 
the political center an) the business 
metropolis, None of our American cities, 
mot even Chicago, at the head of the 
lakes, has the advantages of location 
which Khattun peissesses—advantages 
which are sure to gTow more and more 
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impartant and determining as interior 
transportation improves and steam. dis- 
places animal traction and human porter- 
age In its municipal fimetions the fu- 
ture divisions of Khartum are also even 
now clearly outhned. The administra- 
tive hearlquarters, military and civil, will 
inevitehly continue where they now are, 
in the city BEDp ere the residence of the 


governor eral and comunander-in- 
chief and of all the principal subordinates 





and heads of departments; the railway 
terminal, and ‘particularly the freight 
depot and dock yard, will remain on the 
opposite side of the river, at Halfaya, or 
Khartim North, insuring great conven- 
lence in handling and transshipment by 
water, both receiving and dispatching, 
while the vast native pomilation, with its 
Wholesale and retail markets and all its 
myriad activities, will be accommodated 
as now, at Orndurman, the Mahdi's city, 
seven miles away and just below the 
inmetion cf the Blue and White Niles. 
Here will center the traffic of the western 


and southern Sudan, for it now holds, in 


spite of every effort to «dislodge it, the 
pum market of the world; and here also 
must continue the headquarters of the 
retail trade of the province, Within the 
Khartum military district as it is now 
constituted, and comprising the three 
above maimed centers, are probably 90,000 
inhabitants, of whom more than half live 
in Omdurman, possibly a tenth in Khar- 
tum proper. the latter includmg all told 
not over 300 Sritish army officers 
and civilians, the remainder o¢eupying 
Khartum North and the environs be- 
tween the two Niles. Do you wonder, 
after these figures and after what has 
happened, that the British flag every- 
where fronts the Egyptian, and that 
neatly all the field offeers of the Sudan 
regiments hold also commissions in the 
Kings service? Even now they are 
talking of the time, soon to come, when 
there will be but one flag, and there’s no 
doubt which, 


GOADON MEMORIAL OOLLEGE 


No sketch of Khartum, “the Phoenix 
City,” would be in any degree complete 


‘Cassel, and Lord Revelstoke, and 
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or mao without a deacription of 
Gorton Memorial College, now about in 
the middle of the second year.of practical 


work, and which represents the very 
latest and closest application of editta- 
tional theories put to practice. Some idea 
of the part which Gordon College is ex- 
pected to play in the regeneration of the 


Sudan may be gathered from the fact 


that Kine Edward is its patron, Lond 
Kitchener of Khartium its president, and 
Lard Cromer, the Sirdar, Sir Ernest 
men 
like them, among its trustees. Director 
atid at the bead of its teaching force is 
James Currie, a Scotchman with the 
courage of his convictions, who las 
tackled his joh with that sturdy comtnon 
sense which characterizes his canny race, 
and who has-but one motto, “Success,” 
. Arabs are taught in Arabic, English 
being optional, and no attempt is made to 
interfere with the Alohammedan religion, 
Classes meet on the Christian Sabbath as 
on other days, and the teachers, many of 
thern natives, are not disturbed in matters 
of conscience. The chief effort at the 
present time is to train a body of young 
men who wil be able to exercise among 
thei own people the function of minor 
civil magistrates, according to European 
standards and tteas, and to this end 
about 150 young sheike—many from the 
desert and personally selected by Sir 
Slatin Pasha, whose acquaintance, more 
tharough ond accurate than that of any 
other man, was gained by ten vears of 
bess terror imiler El Mahdi and El 
chalita—ere now under instruction with 
most Encotiraging: promise. 


EDUCATING THE ARAIE AS MECHANICS 
There is also a manual training school 


in mechanic arte and a research labor 

tory bearing the mame of its founder, 
Henry 5. Wellcome, of London. Forty 
young men are now being instructed in 
the training schoot, and unless one could 
sce and handle their work—tools 
wrought through all the processes, emelt- 
ing, forging, and finishing, irom the ore; 
pumps in operation, built and installed 
with electric motors and lights: cotton 
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-pine set ip and! in successful operation— 
it would be difficult to belleve that in two 
vears so much could be made of the wild 
Arab of the desert. But here the expla- 
nation is not difficult: mechahics are in 
much greater demand than supply ; steady 
jobs in the government shops and dock 
yarde are ready for all qualified; the 
Arab is as keen for money as any man 
who lives, even in Wall street. 

The Welleome Inboratories: have al- 
ready won recognition from the scientihe 
world for the value and thoroughness of 
their work, and the first annual report, 
taking up the actual question of the Su- 
dan, is already standard and classic; for 
the Sudan field, so far as exact scientific 
knowledge is concerned, is almost un- 
tovehed ; and here the investigators, hay- 
ing a free hand, take up the pernicious 
insects (particularly the deadly fever- 
spreading mosquito), the blight and dis- 
eases of plants, the ills that human flesh 
is heir to, and all.the other manifold mat- 
ters of imperative practical importance, 
with a zeal anda thoroughness surpassed 
in no other laboratory work in the work. 
Far up the White Nile, living ‘on a 
“felucea.” isolated from the world, with 
native servants his only companions, we 
found Dr Grenville Neaves, conducting 
under the auspices of the Wellcome la- 
boratory hand-to-hand researches into 
the dread sleeping sickness. which has 
dlecimaterl chstricts of the lower Congo 
and which will be resisted tn the Sodan 
by every expedient known to science that 
exact knowledge can suggest. 

Gorden College las now estate and 
endowments of about half-a million dol- 
lars, one-fourth of which is invested in 
ane large brick building of the Gothic 
order, where its classes and laboratory 
work are carried on, and its pathological 
and bioloyical museum, under a young 
Amerncan graduate of the University o 
Pennsvivania, 1s located; and its classes 
of young Arab lads, instructed by teach- 
ers of their own faith and race, ate a 
ficturesque and suggestive sight, as one 
walks down the long corridors, catching 
glimpses of the work through the open 
door. 





“Pay ss you go” is, moreover, the 
motto of Gordon, and, much as pupils are 
detired and greatly as the institution and 
its work are needed for the public wel- 
fare, no tuition is: free. Every student 1 
taught “that what is worth having is 


worth, paying for.” The fee averages 
only Sto a year. Next year a boarding 


school, in which the charge will not ex- 
ceed $50 per vear, & hoped for. 
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No radical or reactionary attenipt 1 
nade to interfere with social customs or 
old, familiar csages. For example, if the 
voung Arabs wish to couvey food to their 
mouths with their fingers, like their an- 
cestors tor generations and their. families 
today, they are permitted, but they are 
taught that the washing of hands before 
and after eating 1s imperative. 


THE UXION OF THE TWO NILES 


The union of the two Niles, or, rather, 
the refusal of the two currents to unite, 
never fails to attract attention and 
phenomenon which has had many expla- 
nations, For miles the waters of the two 
streams flaw on distinct and repellent, 
as though a- physical barner separatec 
them, and one can trace the division as 
far to the north as one can see—the Blue 
Nile, with ite somber, almost black 
waters, hogging the eastern bank and 
taking about a third of the width of the 
stream, while the turbid White, laden 
with the light-colored soil 2,000 miles to 
the south, keeps steadily on its way, as 
though the new neighbor were unworthy 
of notice, 

Chndunnan may be reached in two or 
three wavs from RKhartum, but the best 
is by the litthe two-mile-and-a-half two- 
foot steam tram, which, starting from the 
Mosque square in the heart of the town, 
winks its way through the market gar- 
dens, melon and durra patches, whose 
owners, with their families; are sunning 
themselves against the walls of their Nile 
mud howses in the windy and chilly 
tmormung, to the ferry landing, whence 2 
steamer with the inevitable barge soon 
puts you on the other side, 


THE MABETTS OF OMOCHMAN 


The gum market at Omdarman is the 
greatest of its kind in the world. Here, 
exposid to the full rays of the morning 
sun and spread out on acres of mats, are 
heaped the treasures of the trees of the 
Kordofan ‘desert, brought hundreds of 
mules on the backs of camels. In one 
corner of the great inclosure, sheltered 
by an awning of mats, proups of kneeling 
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women are aorting the gum, picking It 
over, rejecting all foreign matter, gather- 
ing pieces of like size and quality that it 
may be more reddily graded, and wsing 
nothing biuteyes and hands for the pro- 
cess. Here is the riw material which 
makes the gum as applied in the arts and 
sciences in a thonsand different ways— 
on every envelope, postage stamp, in con- 
fectionery, ete. . 

The silversmiths are among the most 
interesting artisans of Omidurman, and 
te: them practicall vy the whole of one 
street 1¢ siven. A charcoal fire as big as 
a half bushel, half buried in the grownd 
and blown by a crude, antiquated bellows 
(one was nothing more nor less than an 
cld canvas bag with a hole at one oor- 
ner, which an Arab boy regularly lifted 
and Joweréd, and with good effect, too), 
an anvil set in the earth, and a few small 
harnmers constitute the workman's entire 
stock af tools, and with these he turns 
aut very presentable wrist and ankle orna- 
ments, bracelets, finger rings, and 
other articles which touch the barbaric 
fancy of the Sudanese women. Little 
onginality or varity, however, is ex- 
pressed in the designs, and the workman- 
ship, while creditable, considering the 
tools with which it ts done, would mot be 
uecepted in the shops of London or New 
¥o The Omdurman smiths are, how- 
ever, folly alive to the value of their 
wares, and hunters of bargains are sure 
to be disappointed, They know the worth 
of the raw material in every article they 
fashion.-and, remembering this, have a 
bottom igure which is immovable, 

Still another interesting business center 
of the great Sudanese metropolis is the 
cittle and camel market—an extensive 
corral filled with live stock, except horses, 
which are the exclusive possession of the 
British officers. As we stood on its walls, 
surveving the busy and picturesque scent, 
the Arab dealers and drivers, in their 
white turbans and long bite gowns, mov- 
Ing to and fro amen the animals, to the 
south a long string of a hundred or more 
gum-laden camels from Douala crassed 
the near horizon, reflected in the glaring 
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Plowing Land which has been Haked by the Sun 
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mirage of noonday as if “the ships of the 
desert” were actially sailing on the 
glassy sutince of a yast inland sea, 


THE PERDER-SUAKIS RALWAT 


This distant rerun has been brow 
within three or four weeks af New York 
by the completion of the Suakin-Berber 
route, the “old. line” from Egypt to the 
Sudan. For centuries camel trains an 
trafic went in and aut this way, and it 

att plore thi route, mot less thin tp the 
my ile, that (iordon looked in vain for his 
relief. By: the cor npletien of this con. 
paratively short seeticti of 250 miles iriin 
Suakin to Damen, the actual point of 
nection, Khartim, and the Sudan have 
secured their own pert on the Red Sea, 
with direct access thence to all the world, 
and the problem for transportation for 
inferior Africa is sulved. Today a pas- 
senger may travel irom New York to 
(Gondokaro, in Uganda, all the way by 
water, except for the 270 mies from 
Suakin to Khartain: and then, if he has a 
raind tc walk 120 miles farther to Ai- 
mule, he may sail inte the waters of Lake 
Albert, the verv heart of the continent 
ard the source of the Nile. 

It issimposxsible to cxageerate the com 
mercial impartance to the Sudan of the 
new tine, Tits opening has been hailed with 
PAPeCicss aL the heminning ol anew @ra, 
oat so much because it will reduce the 
time of passengers and mails from hone 
as hecause it will solve the fucl question 
and permit Welsh coal to be [aid down at 
living prices in Rhartum—2z condition 
which will at once affect the whole ques- 
tion of interior transportation. /\U classes 
of freight will feel the effects of the 
change. Folitically alse the conseqmences 
Will be momentous, though just how 
secon they become effective is a matter 
for Lord Cromer and iis asenciates. 
The ew dine voll mintmixe, if net 
wholly climinate; the Nile as the way to 
the Sucan, and wll aecelerate that sob- 


Statitial antonamy and independence of 


the Provinces which is an much to be de- 
sired 





A Water-earrer, Kharttim 
TRAVELISG UP THE NILE FROM KHARTUM 


Like ancient Gaul, the White Nile and 
its country readily divides tteelf tito 
three parts, The first, Jonger and larger 
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thorn both the other two, from Ahartom 
nearly Goo miles to Lake No. the junction 
of the Bahr-el-Ghazal and Bahr-el-Jebel, 
is the arable and pastoral land, the home 
ot the Shillook; then come 200 mules oF 
swamps and stcld, and hevond is the solid 
earth agam, the real tropical jungle, the 
haunt ot the Dinkiws, elephants and lions, 
until between vertical banks the vovage 
eames to an end under the bluffs of 
Gondokoro. CH course. in this thousand 
miles there's a gun! deal to see, anid 
ample time ts allowed in whieh to se it. 
To the first stop, for example, El Duem, 
i810 niles, and the minninyr time is 31 
hours. 

All the way to El) Deem the Nile 
briadens out tea series of lakes much 





Giris ot Omdurnian 


more expansive than below (hndunman, 
dangerinisly shoal th some places, and oe: 
casimnally showing low ishinds, not more 
than a foot or two above water at their 
highest point, which are eagerly seized on 
and subjected to cultivation ly these 
niverain Arabs, who seem possessed with 
a penuine and chronie “land hunger.” 

For the fest hundred miles the desert 
on cither side and the high profile of 
mountain ranges beyond, as on the Eowp- 
tian Nile, 1 plainly visible, the fore: 
round being hlled, wherever a foothold 
can be found, with green felds; solid with 
dense bush veretation, while the shadoofs 
OF Swinging buckets, with which irriga- 


tion 1 performed as it has been for thon 


Tue Nationa, GrocrarpHitc MAGAZINE 


sands of vears, are numerous, many be- 
ing absolutely new and working for the 
hirst seis. 

El Diem (in English, “The Two 
Camps) is a town with a good deal of 
history already made, and, if signs do not 
fail, likely to make a good deal more of 
a better sort in the eariy future. Port of 
hKordeftan and its greit gum trade, was 
the Mahrli's hast.of operations more than 
twenty years ago, when he set out on his 
crusade which was. to end at Mecea and 


which devasted his own country, and 
was the first rallying place of the 
Khalifa, veare later, after the rout and 


pantie of KRerter. Tt has been selected 
as the point where the new railroad trom 
Ohmidurrianis to tur off to the westward 
for El Obeid, the Kordofan capital, and 
ith Osition milsl msure to at the im- 
portance which always belongs to towns 
conned iy beth land and water trans- 
jhortation. A stroll through the town 
shows that tt 1 much like others of the 
Arabs: Low Nile-mud one-story henwses 
line the narrow streets, which, however, 
boast a few kerosene lamps and wooden 
larnp posteat the prominent corners, anid 
further evidence of modern improve- 
ments is given by the policeman who, 
laying vigoronmsly about fimeell with a 
whip, charges a crowd of a hundred rag- 
ged and ditty urchins crowding around 
the English Indies and blocking their way 
en that proyress is alraost im casible. In 
the main street, sitting on the @round, 
a soning Arab operates ati Anierican 
eying opichine: empty Standard Ohl 
cans, now used instead of water jars, and 
a cheap iron safe or two are all evidence 
that even in this remote and interior point 
something of the great outside world has 
begun to filter, 

ly the third day the Nile begins very 
sensibly to marrow: aml the character of 
the country to change. Cultivated helds 
disappear, the mud villages grow fewer 
and far between, and the verge of the 
bountliess, mitable forest is seen to be 
net far away, From the deck of the 
steamer, what i¢ called the forest looles 
niore hike a vast orchard of civilized trees 
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Raising Water from the Nile by Means of the Shadoof 
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A Cobbler on 


of moderate height with spreading leaty 
tops and to a great degree entirely tree 
from andergrowth. 


cedar, or balsam also conveys an unisnal 
impression, While the African forests 
contain an abundance of trees alwars 
in green foltge and the multi-colored 
tints of our autumn are tever known, 
there is not a solitary example of the 
beautiful “evergreen” which adams cvery 
Adirondack slope and flourishes, dwarfed 
and stunted, to the farthest Labrador. 
Woodinge stations, each very much like 
those wh ich have gone before, fill the 
time, bot do not break the monotony, 
until fashoda, after we have been at sea 
almost a week, ts reached. By this time 
we are in the heart of the Shillook 


the Street, 


The utter absence of 
every representative ci our hr, spruce, 


Relartiitt 


country, and the Arabs and their Irttle 
veneer and fringe of European etytliza- 
tion seem as far away as Faris or Madi- 
scin Square. 


THE :‘SITTLLOOERS 


The Shillook, tall, lithe, and usually 
wearing only @ string of beads, fre- 
quently mot even he, is a truce child of 
natire. Wirth head plastered with red 
mit! and body with woot ashes, He toys 
with his murderous spear, surveying the 
newociter, and one: inclined to treat lnm 
with every outward appearance of re- 
spect. Shillooks are plentiful lone before 
reaching Pachodic: art this 1 their capl- 
tal, and about a-mile south of the port is 
a large collection of ther tukhis, or 
houses, among which the king makes his 
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Paince of the Sirdar, Fohartom 


headqiarters when he receives from ps 
followers the taxes. he hands over 
to the British commander, The Shillok 
further enhances his own dignity and ayi- 
pearance of indifference by standing: on 
ane ler while the sole of the unused fout 


K hartum 


Gonton Statac, 





is potted at right angles above the knee 
of the leg in service, the two describing 
tlmost exactly a hgure 4. Eraced by his 
long spear, the ‘Shillook will stand for 
hours in this postion, and ne power on 
earth ap parently — vather than that of the 
almighty dollar in abnost any form—ts 
siffiment to induce him to unfold and 
move Much ditterence of opmion e¢x- 
ists as te the inélustrial value of the Shil- 
look, ‘The officers say that he is tho lazy 
to work, to tall, actually even to smoke, 
preferring to hand the pipe to a wife or 
female to keep it alight, that an occa- 
sional pull mv be enjowed, while the mis- 
Snare fs Speak wil a hope at STi Biber rub iit 4 
Testilts, 

Cattle are the currency and cattle-rat- 
ing the creat industry of the Shillooks, 
an! their herds of thousands range over 
the level Tescumeus vallevs; alinest oon- 
cealed by the tall grass: The stock are a 
wart hy let, all colors and sizes, and evi- 
dently a skilled] American breeder could 
ask no more inviting field, Shillooks 
never kall cattle for any purpose whatso- 
ever, thoreh those which cie a natural 
death are eaten They are used to buy 
wives, six or cight cows for a woman, 
with the privilege to the buyer of return 
in reasonable time if net satisfied. The 
American missionaries here are giving 
the natives valuable instruction tm the 
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raising of cotton, using the best Egyptian 
cotton seed for stock, sweet potatoes 
and other crops adapted to the rich soil 
and kindly climate of the Sobat, with ex- 
cellent prospects of desirable results. The 
Sudah has promised to allot the mission 
a considerable tract of land along the 
river. 


WILD GAME OF MANY KRONTS 


Animal life on the White Nile is abun- 
dant, aid lbunters are constantly travers- 
Ingat for what they call sport. “Hippos” 
are 40 tinnerous that after the first few 
days only an exceptionally large or filly 
exposed herd will induce the untimbering 
of cameras: crocodiles are likely to: be 
sunning tHhemselves.on every sand spit.and 
are the only game which may be shot 
from the steame rs without penalty. The 
presence of ivory tusks at the trating 
stations proves the proximity of ele- 
phants, and early risers may be fortunate 
enough to see two of the Ing fellows 
srnashing along in the tall @rass within 
easy rifle shot. Waterbuck in droves, 
anitelopes mm herd4, gazelle singly but in 
great numbers, anid monkeys too mumer- 
ons to mention may all be observed in a 
single morning by sharp eyes, and. once 
ina while the stately and ungainly cirafte 
makes his way with the rest of the animal 
creation to the Nile for water. All of 
these aninials can be hunted only wpon 
pavniectit of heavy license, and the-giraffe 
16 absolytely protected aguingt sportsmen 
an anv teoms—conditions which in 
nitish territory ure rigidly enforced. 
Hirds of manv species familiar te the 
north wintering in the tropics; frequen! 
Hocks of geese flying im military fonna- 
tion: of dicks feeling ot the nematic 
plants, and a great variety of all the 
witer fowl—cranes, herons, divers, ibis, 
and others—are frequent, while on the 
topriost branch of many a-lonely tree the 
stately hsh eagle im eclitary cligenit'y is 2 
familiar figure, In the tiver also are 
treasures of life, as the continual sncces- 
sion of fishetmen’s huts, almost hidden 
among the reeds, proves. Hither the na- 
tives come and catch and cure, while the 


season is on, supplies far a long time— 
the only thing resembling work which 
they are known voluntarily to undertalce. 


PAS TODA 


Fashada hos the «deserved distinction of 
heine historically by far the imost inter- 
esting place on the Nile south of Khar- 
tum. Physical circumstances have much 





A Sudanese Policeman, Khartum 


to do with this, for it 1s the last place on 
the west hank which cancby any courtesy 
be called high Innil, on which a town 
could be built, before the great swamp of 
the “sudd” and the but lately unexplored 
country of the savages to the south is en- 
countered. Here Haker, in t&71, found 
at Eeyvptian force and station, anid on 
retntning three years later, at the end of 
hie campaicn for the suppression of the 
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A Parade of the Shillook Regiment in Honor of Princess Beatrice, Khartum 
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Shillock Warriors, (See pages 245-2756) 


260 





Tue Natrionar Grocraruic MAGAZINE 





4 


Advancing Through the Sudd. See page 263 
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alave trade, 7o0 hirnan chattels, slipped 
meh by the scarcely concealed cogn- 
zunce of his roval master, Ismail Pasha. 
Here Eimin Pasha took his leave of 
Civilizatic mW hen entering on that maze 
of experiences, a mystery cven to this 
day, froin which Stanley almost by force 
rescued him, an here only a few vears 
avo Marchand from the westward de- 
bowehed on the Nile. expectmer te find 
men and arms from Abyssinia with 
whieh an alliance might be made to per- 
manently cheek the British progress op 
the great river. 

The name Fashoda has disappeared 
from official maps, documents, and pub- 
ications, aml Kodak, which suggests an 
American advertising oppurtunity, been 
substititect; brat Fashioda it is in all the 
Contirtion speech of men everywhere and 
Fashila it seems likely to continue. 

It is interesting to note that the moral 
effect of (the Kitehener-Marchand in- 
cident was most rernarkable in all Eeypt 
as determining finally the dominant power 
wind indicating ta what mition the freture 
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ai the continent was to be entrusted, 
The proportion of French popils in the 
pubhe schools of Alexandria dropped 
from So per cent to one-fourth that sum- 
ber, while that of English pained in ex- 
actly the same ratio, perfectly. voluntary 
choice being allowed. 

Pashoda, in spite of its Instory, is not 
well located, and one 15 Tather meclinerd) to 
commiserate the aficers who are obliges 
to hee up the pot as the chief of the 
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many new buildings being erected bw the 
eavernment, it would seem quite likely 
that itumay become the capital of the prov- 
ince. “Tewhikieh is also very convenient 
to Sobat, which ‘enters the Nile from 
Abyscina ony four or five miles above 
the town, and is charved) with its pro- 
tection, naw that the ald fort at the junec- 
tion of the two rivers has been abandoned, 
The Sobat, it nay be remarked i pass- 
ing, isa river with a toture. ‘Traversing 
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province. The Nile at this point divides 


in thred, and only at the highest ‘stages: 


can landing be effected. We were obliged 
to go ashore on the central island, 
cross it on muddy paths, and then were 
poled over a en shallow lageon in a 
crowded boat, white the natives ancl per- 
manent residents waded. 

Tewhkieh, 7o miles farther up and on 
the other side of the river, is much more 
tligtbly Tocated, and from the extensive 
Improvements which ate going on there, 


a highly fertile country ‘for hundreds of 
tiles, navigable without: difficulty, it 
SECTS CCT UAL thas it past Corny rapidly 
to the front, andl the new trading and 
Htissiomary strtions soon te be established 
Hong its upper shores are the best guar- 
antee of the fact. 


THE DESOLATE “SUD COUNTRY 


Not far above the jimetion of the Nile 
anid the Sobat, the scene changes and the 
great swamp, the country of the sudd, a 
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vast lake hidien under 
enterc 

So much has been written atch read 
about the swamp and the sad¢d of the 
Nile, which have for. years: together 
blocked navigation, that it may be siper- 
fluous-to attempt another word: vet, like 
some other things of this life, these must 
be seen to be appreciated. Almost be- 
fore one is aware of it the steamer enters 
a lane, hardly more than wide enough to 
salmtit it, lined on both sides with papy- 
ris-a high as the after deck and among 
which the water may be-seen moving 
slugeishly, Cm the hurricane deck the 
view is more extensive, but without in- 
terruption or mitigation. In every di- 
rection as far as the eve can see stretches 
a hoondless level expanse of green, $0 
dense and solid that any casual breeze 
takes no motion, and unbroken by tree, 


yerrtation, is 








wile from EK hartum 


rv land, or any other thing to vary the 
deadly monotony, Compared with this 
dear sea. of green, the open ocean, far out 
of siphe and land, is action, companion- 
ship, aril inspiration As the steamer 
passes along the zigzag channel, all signs 
of life—hirds, insects (except the deadly 
mosquito), and every other moving 
thing—are left behind, and only the color 
of the papyrus prevents one from saying 
andl writing “the abomination of desola- 
ion.” The papyros, whitch mas practi- 
cally exterminated all other vegetahle 
erowth in the swamp, lays ehatisy to more 
literary distiictiim than it deserves, 
thouch it:is by no means an unpracetul 
plont Any one who recalls the come 
broom corn of the Connecticut and Mo- 
hawk valleys and the Ulineis prairies may 
peta very good | idea of the papyrus if he 
will simply imagine the stalk triangular 
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instead of round, and the “whorl” at the 
top spreading in all directions aml seel- 
less. As the boat pushes its way, the mp- 
ples of the water set the stalks swinging 
and the spray-like heads swaving in a 
picturesque manner; but other than. this, 
mation is unknown. Of course, under 
the tropical sin the growth is rapid, and 
decay equally speedy. So the process of 
reproduction woes incessantly on, and all 
the activity and ¢nerpy of man is re- 
quired to keep the navigable channels 
open, 

The course of the river through the 
swamps is tortuous in the extreme, and 
that the right charinel can be kept, where 
there are two or three others which, to 
the untrained eve, look exactly like it, 
seems Hittle short of marvelous. The dis- 
tance traveled by the steamer from /har- 
tum to Gornlokore, 1,150 miles, is about 


300 miles more than that of the air Tine, 


the greater part of the excess being: ac- 
counted for by the winding channels of 
the great swarnyps. 

Cutting ont the sedi, the blocks of 
pe nss, ani) other + evetable growths has 
wen vigorously prosecuted by the Sudan 
government, and this season will see the 
last obstruction rernoved and the true 
channel! opened from end to end. | 

At Bor, 1,o71 miles from Khartum, es- 
tablished by Gordon thirty years ago as 
an Egy pin outpost, and nowa woodingr 
station, dry land appears,and one realizes 
how Noah must have felt after 
memorable experience. The banks ‘are 
low, not more than ten or a dozen 
fect high, but the everlasting papy- 
rus disappears, tall reeds and waving 
grasses line the river, here not more than 
50 yards while, and m the mear distance, 
over the rank vegetation, can be seen the 
tops of the forest trees, Conditions be- 
come more definitely tropical, anid the 
shores often look like the true jungle. 
Ww ide-spreading trees droop festoons of 
vines, the queer tnverted wnbrella- “shaped 
euphoria becames frequent, great cacti 
shew themselves on. the drver spots, and 
altogether -a world of wholly new. flara 
is opened: The current is swifter, but 
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the channel no straighter, the Dal and 
her two barges often lurching wp like a 


drinken tan iosteady in the gale against 
the bank, compelling her to hack o and 
gull owt as best she muy. Less than a 


hundred miles remain oof the joumey 
after Bor, bat it is all mterestng and 
omg o historic course. 

LAD 

The ricrning approach ty Lado is par- 
ticularly impressive when the sun, lights 
up the great pyramidal Lado Monntain, 
which tives sheer from the plams 3,000 
or 3,400 feet, a sight doubly welcome 
after the dead levels of the river country 
and the watery wastes of the swamps. 
Beyond Lado ao miles through a pissing 
and apparently fertile land the Dai 
pushes’ against the swift caidas until 
she moors against the steep banks and 
uider the overhanging trees of Gondo- 
koro, Daker Pasha’s old Ismailia of more 
than 4o years igo. We are at the head 
of navigation on the Nile, unless that dis- 
tinction may be allowed to Redjaf, the 
Belgian post 20 miles farther up, which 
runs a little military dispatch boat, sabe 
a flag several sizes too large for it, 
Lado once wr twice a week for officers 
and mail. Beyond Gondokoro east and 
south the mountams rise, outposts of the 
great Central African ranges, from 
which come the streams. feeding Albert 
and Victoria lakes, and one really turns 
again toward the North Star and hore 
with a sense of regret that the inviting 
journey southward may not be at- 
tempted; for there is a perfectly practi- 
cable post road for mails and porters 120 
miles to Nimule; thence by boat to the 
head of Atbert Edward Lake, and again 
on foot overland to the western terminal 
of the Uganila Railway, by whieh the 
Indian Ocean and all the ships-that sail it 
may be reached at Mombasa. 

By an arrangement which seems ren 
erous.to the verge of safety and more lib- 
eral than precedent warrants, Great Brit- 
ain during the remainder of the reign of 
King Leopold waives jurisdictien over 
the Lado enclave and yields to Belgium 
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wee and occupancy nearly three hundred 
iniles front on the west bank of the Nile 
and an approximately average equal dis- 
tance from the river into the mterior. 

In the meantime the nse of the Nile 
front iz ta Belgium almost indispensable ; 
she is permanently strengthening the 
upper part of the Wadelai, though nw one 
supposes she will be so foolish as to fight 
for it, and makes the Nile route the way 
for her officers going and returning and 
for the transaction of their personal busi- 
ness, notwithstanding that the niails-still 
ro hy the overland Atlantic route. The 
difference is one month to Briossels by the 
Nile, against three or four by the Congo, 
and it’s no wonder that every officer tak- 
ing: leave chooses the former. 

Enough bas already been ascertained 
to make it certain that the future of the 
Congo must be as an agricultural state. 
She may look with confident certainty to 
rubber, sugar, and cotten as staples, but 
of mineral wealth there is dowbtful en- 
couragement. Gold in payme quantities 
is known to exist in the southern prov- 
ince of Katanga. Iron ore is found im 
many places of satisfactory quality and 
well located for development, but both 
the coal and the limestone for smelting 
are so far lacking, and until iron becomes 
mich scarcer in other countries or trans- 
portation will permit importation of fuel 
and flux, it is not likely that the Congo 
steel trust will amount to much. As an 
agricultural country, however, its con- 
aumption of iron will not be large and the 
situation is not one of much economic im- 
portance. ‘The mineral survey has a good 
deal of unexplored country yet to ex- 
dmine, for it ’should tiet be forgotten that 
the Congo Free State covers nearly ten 
million square miles, being twenty de- 
greece of latitude from north to south, or 
would be if tts salient or re-entering 
atigles were straightened out, and years 
must necessarily elapse before its full 
condition and capabilities are known. 
Many believe that in the gold of the 
Katanga alone Belgium has-in the Congo 
% prize which may some day rival the 
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great wealth of the South African Rand. 
Of course, brief visits, largely formal 
and superficial, do not qualiiy for any 
authoritative opinions on the Congo: out- 
rages of which so mtch has been said. 

lmnpiressivens, however, may be taken 
for what they are worth, and certainly 
not only what was seen, but what was 
hearil at Lado and Kiro was distinetly 
and altogether favorable, Everybody, 
particularly the black soldiers and their 
woren, locked contented, well fed and 
clothed and happy, and a better-looking 
lot of men and women could not be mias- 
tered at any British or American military 
outpost. If they were oppressed or badly 
treated they certainly had a most effective 
wav of concealing all signs of it, and the 
wholesale re-enlistment confirms the fa- 
vorable conclusion. Eritish sportsmen who 
have traveled widely in the Congo tell 
the same story of good order anid content 
at every post. . 

There is, however; an evident deep- 
seated, probably ineracdicable, opposttion 
among many Englishmen to the perm- 
nent establishment of the Belgians in the 
Congo, and they Inok eagerly for any 
change which will drive ther out of the 
Lado enclave and restore beth sides of 
the Nile, from the Mediterranean to the 
Equator, to the British flag. Especially 
is the feeling strong: among the mission- 
aries, who complain of undue favoritism: 
to. the Catholics in the Congo, and who, 
when they Jet themselves go, predict that 
this change will come of necessity and at 
nd distant day. “The Belgians,” they 
gay, “are no colonists, as we are, intent 
on the national development artl a 
manent growth of the country. Thetr 
whole Congo enterprise, stripped of ligh- 
sounding names, is simply a great trading 
proposition, tubber the loot and the na- 
tives-tieat, and when they have got all 
out of the country they ‘can they will 
simply scuttle, and we shall have to take 
it over or it will revert to savagery.” But 
this is probably an extreme view or, still 
more likely, the wish is father to the 
thought. 


THE “BREAKING UP” OF 


By CAPTAIN 


THE YUKON 


GeonGe $, Gings 


Sinan Corps, U7. 5. Aumy 


ONG after the cold days of arctic 
winter have given place to con 
tinnous day, with wann stimmer 

breezes and -still warmer summer sun, 
Alaska still requires an all-inipartant 
finishing: touch to usher in its “open” 
season—that js; the clearme out of its 
mivhty highways, the rivers, of the ice 
that for seven months hos borne its sleilge 
tratts. 

How anxiously this great event it 
fowiked forward to by the lotnig=hnpriscned 
inhabitants and, the feoitnges of freedom 
and rele? that it brings can only be un- 
derstock] by those wha have participated 

in the celebration of this occurrence at 


The Vukou River “ 


Au itresistible tarrent of more thin three milliot: tons of water per mittee. 


the scattered settlements along the thow- 
sands of miles of Alaska's great rivers. 

The shuattisng “int process in thus fall is 
gradual, The level of the water drops 
daily; the ground is covered! with ste 
cessive snows, and peatches of ice coming 
out of the smal] streams amalgamate 
vpon the broad suriace of the river into 
larver foes, which became larger aiul 
thicker with the lowering temperature 
and cementing énows, until sie dav 
about the first af Novernber a ret mass 
= stopped aguinst the head of an island 
and ina few hours you can walk across 
ona solid and safe footing. 

The break-up in the spring is no such 








Breaking up" 
Pheto by Bergestit Moore 





r. Thieqietire, taken at Fort Grbleen late in Octoler, shows the extreme low sage of water, and 
the samace of the Yukon becoming choted with gathering floes ofice. Phote ey the author 
2% Taken on the spl af Maw from the sae peat an Not, during the ontwarl rash of the ice 


Prrate bey the author 





|, The hantoof the Vukor at Fort Gibbon being piled high with ice. Conipare ihe sine of the 
chinks with the man on the bank, The large chonk on the left wascrearing like a givantic 
nioneter ae the picture was taken Photo by the author 
 Titimnense chonks forced by Uielr fellows far pp on the lank, Photo by Mr Ri Phun 


THe «Breaxinc Ure” 


Destraction wrought by the [ce Floe. 


tanec affair. Hy the firstot May the days 
have become long and the sun hot, and 
soon the snow, which has been growing 
seareer and dirtier, has mostly disap- 
peared. How strange, then, that the gen- 
¢ral appearance of the great, silent river 
has changed but litthe | ‘its torpid, trowen 
feneth stretches along between banks al- 
ready green ond fresh with hudding 
leaves and spring flowers. 

As May advanees, every small stream 
contributes its share of aimighty volume 
of water; and then, following along 
either bank, a narrow stream covers the 
shore ice, Meanwhile the main body of 


ice has been raised several teet by the 


ewellen Aood beneath it: and that, with 
the enawing action of the water along the 
hanle. at last Inosens the hold of the ice 
riper thie shore. 

N parently ready te move, the ice Ta 
mot start for days; but finally the rising 
tide will carty away a section from the 
main body, and then the demolition be- 
gins, A dark pile of refuse out on the 
ice, of other reference: mark, 35 seen fo 
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Photo by Major Greene 


move, ant a shenat fran a watcher brings 
every human being to the river bank to 
witness the rare spectacle. 

At first the great body of ice, five feet 
thick and a half mile wide, moves down 
intact: but soon a bend is reacheil, or the 
channel divides, andl, with a mighty roar 
that can be heard for miles, this great 
massisshattered, Blocks of ice weighing 
mans. tons each rear and dive ond grind 
and roar like lige monsters in a cleathly 
panic, They crash itite each other, gouge 
out and carry away yards of the river 
bank, and crush any obstructions in their 
path At the meeting of every bend or 
chillow iromense chonks are forced by 
their fellows fur up on the hank and in 
Haces form piles as high as a hese. 
When ance out Gu the bunk and free 
from the seething Hood, these great ice 
cliinks, lving om the warm earth in the 
hot sunshine, seem as strangely out of 
their clement as fish thrown out upon the 
hurning sand to die. There they lie until 
they become whitened bundles ot stender 
lance-lke orvstals whee inviathle bonds 


2); 


at last brenk anil let them fall with a 
musical crash inte countless disappearing 
fragments, | 
For many days. the ice runs. The up- 
etre branes are cleared first, and 
Seamboats and smaller craft follow 
closely the retreating ice. Some daring 
travelers have teed their boats to large 
chunks of tee m order to take advantage 
ofthe greater speed of the tmder current. 
lt is wsonlly: past the middle of Jime 
hefere the mouth of the Yukon is free 
from tee, aml the termination of the 
annual breyk-p i announced by the 
“eho “chug.” of the welecme upcoming 
steuuboat, lnboring against the current. 
a most beneficent phenomenon ac 
companies the spring “break-tp," with its 
outrashing fowl of more than three mil- 
hon tons of water per minute, During the 
extreme high stage of water, which lasts 
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for perhaps two or three weeks, great 
sections of the heavily wooded bank are 
wndennined] and swept away. The mi- 
jestic spruce trees anc tamaracks andl 
irches which covered them topple over 


ani are swept down by the current, 


along with immense quantities of drift- 
wood from the forest beds. The entire 
accumulation, amounting to thousands of 
cords of wood, 15 discharged into Hering 
sea, whose restless waves and shifting 
winds scatter this fuel and pile it up on 
barren shores hundreds of miles distant. 
The prospect presented bv these arctic 
shores is as tieak and desolate as can be 
imagined. The landscape is destitute of 
timber as farcaa the eve can sec, and the 
inhubitants of that inhospitable region 
have had occasion. te be very griteful for 
these peculiarly valuable contributions: 
from the distant valley of the Yukon, 


MOUNT VESUVIUS 


R 7 ESUVIUS has been violent many 
a/ = times since the notable eruption 
of 7a A. D., when Pempeit and 


Hereulanenm were buried, but the erap- 
Hon of tuo wil rank among the most 
destructive, Many villages were over- 
whelmed ‘hy streame of lava and falling 
asics, so that years will clapse before the 
country recovers from the devastation. 
The meuntain is reperted to have last 
about Bao feet in height, but it does not 
take the voleano long to rebuifd. Veen- 
ving has naw been watched for about twe 


thousand vears, and we aré better ac- 
quatiter! with it than with any other yal- 


canu, bat its actions are so mysterious 
that practially nothing is known of the 
cinees which make it break out at inter- 
vals with such violence, 

So five years in history: have been so 
noted for yvoleame disturbances os the 
voor §$1ot2-19o. The explosion of 
Mont Pelte, which destroyed  a,000 
people; the eruptiom of Santa Maria in 


Gimtemala a few monthe later, which 


hkewise swept away thousands of people 


mito wreeked many miles of fertile plari+ 
tations; the activity of Colima in Mexico, 
andoof Manna Daa in Flowait. and. now 
this latest eruption of Vestvits; form an 
unprecedented serics of disasters, They 
setve to emphasize our ignorance af yol- 
une action pad yet this noraner ts not 
te be wondered at, for no systematic 
study of vVoleanie action bias ever been 
made. Commissions have been sent to 
study tnidividual voleanoes—Vesinvins, 
Mauna Lon, Krakitea, Mont Pelée, ete. — 
Int io prolonged comparative investiga- 
tient has been made of all of them, Prob 
ably ne field of scientific mgury would 
yield such valuable results as a careful 
study of the voleanoes of the world, 
Near the shore west of Naples is 
Monte Nuovo, or new mitritain, a hill 
440 feet high, cast up. by volcanic action 
during a few days in September, 1538 
All about it are volcanic hills of eartier 
onigin, an] twe islinds bordering the hay 
are also volcanic. | | 
About 150 miles south of Vesuvius is 
Stromboli, which is alwaes active and is 
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tamitiarly called the 
‘Laighthouwse of the 
Mediterranean.” 

Still southward, close 
by the eastern shore of 
Sicily, risea another vol- 
ano, aio famed m 
classic tayth, ancl im corm 
parison to which Vesi- 
vius 8 bot a mound. 
Fina is nore thin 19,000 
feet in height and has a 
circumference of 40 
miles, Like Vesuyins, 
this vast «one is built 
chiefly of lavas and ashes 
coming to rest about a 
central pipe vr throat 
leading wp from the 
depths, but there have 
tis) heer omuny small 
eruptions on the flanks, 
From time to time cracks 
open on the swdes of the 
ere come, wlhiwing the 
escape of lava and cin- 
dere aml causing small 
cones to be built, Like 
other great mountains, it 
has a ‘THeEed surface, and rises through 
several cones Of climate, belng almeist 
tropical at base, temperate amd] forested 
en its middle slopes, and arctic anid snowy 
cn its summit. 

Tn 1831 the sea south of Sicily pave a 
fine Uhastration of the valceame habit of 


From 





Poynecal Gedagraphy,” 





hr Witam AL Payis ont WwW. WH. Soyer 
Gin & to, Cepyripnted 


Vestvins in Broprtion 
that great region. At a point where the 


water wis 6oo feet deep volcanic mate- 
nals were cast up until they stood 200 feet 


shove the water, This sew isle, how. 
CVET, Was soon cut away by the sea 
waves, leaving a shoal where the tran- 


sient Inn lezae] Teer, 

Sotne got books describing volcante 
action are; 

“Introdoction to Physical Geography,” 
by (. RK. Galbert and A. FP. irigham ( Ap- 
piletoms ). 

“Phestcal Geopraphy,” Wm, M. 
Davis (Ginn & Cou} 

“Volcanoes, of North America,” by 
Istael C. Russell ( Putnams). 

“Volcanoes; their Structure and Sig- 
nificance,” by T. . Banney ( Putnam}. 

“Text Hook of Geology.” by Sir Archi- 
hald Geikie (. Anpletons). 

“Cealagey.” hy T. C. Chamberlin and 
RD, Salisbury “(Henry LTolt), % vols. 


THE PROBABLE CAUSE OF THE SAN FRAN- 
CISCO EFARTHQUAKE® 


By Frepexick Lestte Ransome 


Gro.ocisT, U. 5S. GeoneciwaL Suuvry 


~ these words are written, three 
 ilays only have passed since 
San Francisca wus shaken. by 


the most destructive earthquake in her 


history, aml the subsequent vnpar- 
alleled ruim wrought by fire is not 


yet ended, Io such a stunning dis- 
aster, When comenunication with the (ut- 
side world is interrupted, when to the 
heart-shaking terrors. of heaving ground 
and toppling buildings is wuded-a form of 
devastation even more appalling, and 
when the human aspect of the tragedy 
so overwhelms all other considerations, 
it i impossible to obtain at once and ata 
(listance from the scene the data neces- 
saty for a satisfactory explanation of the 
initial catastrophe. The few facts tlt 
can be gathered for this purpose from 
the moving story of destruction, heroism, 
and fortitude are meager indeed, and the 
seiclist alone would pretend to fine in 
them adequate material for deducing the 
real cate of the earthquake. 
less a brief acowunt of the peological 
history and structure of the region ad- 
jacent tO San Prancisco Bay may be of 
interest to these who are not professional 
geologists or who have never had an op- 
portunity to study for themselves this 
part of the coast af California. Such an 
account will show that the present dis- 
aster was not altogether onexpected, and 
that the rocky structure of the peninsula 
pon which the etty stood—in fact, of the 
whole Coast Ranges—suggests the prob- 
ability of serious seismic disturbances in 
the futare, [t will serve, moreover, as 
regards: this particular catastrophe, to 
eliminate improbable guesses as to cruse 
and to supply a basis of fact that will aid 
in the intelligent interpretation of infor- 


*Por a comprehensive description of earth 


book, “ Eanhquakes." by Major Clarence # 


Neverthe- 


thation which will gradiwvally become more 
detailed and-accurate as excitement sob- 
sis anc communications are restored. 
That the following hastily prepared 
sketch, involving consideration of se 
complex a subject as the geology of the 
Coast Ranges, must in many respects be 
unsatisfactory and imperfect is of course 
freely wilmitted and, under the circm- 
stanocs, seems hardly to require apology. 


CAUSES OF EARTHOUAKES 


Moat authorities on carthyuakes dis: 
tinguish two main classes—(1) yoleanic 
quakes anil (2) tectonic, or dislocation, 
quakes. The former originate in districts 
of active yolcanism and at comparatively 
shallow depth. According to Major C. E. 
Dutton, the greater mumber of such 
shocks are initiated at depths less than 2 
miles. They are characterized by a fairly 
definite centrum, a relatively short radius 
of influence, and the absence of enbordi- 
nate alter-iakes. They are phenomend 
that coule probably be closely imitated by 
the explosion of a large quantity of dyma- 
mite at the bottom af a deep mine. Tec- 
tonic quakes, on the «ther hand, may 
orginate at greater depth; they usually 
have indefinite or elongated centra; thev 
are characterize: by a greater radius of 
activity, and the mam shock 1s useally 
followed by after-quakes. Most oof the 
creat destrictive earthquakes reewriles 
in lustory belong to this class, Such, for 
exarmiple, wae the Mino-Owari carth- 


“qunke in Japan, which in 1891 killed over 


7,000 people, wounded over 17,000 more, 
and destroyed. more than 200,000 houses. 
This quake was plainly caused by move- 
ment along a fissure which appearer| at 
the surtace as a fault about 76 miles Jone, 


quakes ihe reader ia ‘referred to thut interesting 
Dutton, poblished by G. F Pavtiatn's Sone. 
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Outline Map of Sart Francisco Bay and Vicinity. Principal known faults are 
indicated by heavy dash. lines 


With a maximum throw of 25 feet, Prod. Fiat kinds of waves-are generated in 
John Milne, after an exhaustive atuidy of most earthquake shocks: (1) normal 
the seismological records of Japan, con- waves, (2) transverse waves, (3) sur- 
chided that shocks are mcist frequetit in face waves; and (4) epifocal waves. The 
districts that exhilit evidence of ovation first three depend Me the elasticity of 
or subsidence still in progress. the rocks traversed, are not visible, and, 


242 


although propagated with different ve- 
lecities, are ot always distinguishable. 
The last are the visual waves, resembling, 
as Major Dutton says, flat waves on 
water. They are characteristic of the 
epicentral tract of many great earth- 
quakes anil are highly destructive. They 
bear to clear relation to elasticity and re- 
sult from the passage of the deeper waves 
fron an elastie metitim (solid rock). inte 
a feebly elastic medinm, such as ail) or 
unconsolidated sediments. Ther this 
account for the ruin often wrought in 
valleys and in low ground when struc- 
tires cn near-by hills escape. 


EARTHQUAKES VERY PREEQUEST IN 
CaALITORN IA 


The frequency of earthquakes: in Cali- 
iornia 1s well known, and treners -suth- 
cient to rattle the windows of dwellmys 
in San Francisco have in the past been so 
carmen 24 to excite litthe alarm anne 
arose but passing interest. The number 
of quakes recorded in San Francisco 
from 1850 to tR86 is 254, and 524 addi 
tional shocks were noted in the “Silt! 
period in other parts.of Califorma. They 
are undoubted!y mere prevalent in. the 
femicn surrounding the Bay of San Fran 
cisco than in the northern or southern 
extremities of the state. While most of 
the recorded quakes have effectcil no 
dite, others, auch aa the great shock 
in t868, which, injured San Francisca, 
the Owens Valley carthquake in t&z2, the 
Vacaville earthquake in rSg2, and the 
Maire Istand carthyoale in 1898 were 
notably destructive. In general, it may 
he said that the earthquakes in California 
exhibit the features charscneristic wt tee 
tonte quakes, and the Owens Valley 
shock 1s generally ascribed to movernent 
along the great fault limiting the Sierra 
Sevaila on the ect, 

A section across central California, we 
will say from Monterey Bay to Mone 
Lake—shows three well-marked tope- 
praphic divisions, On the northeast is 
the gentle western -slope of the Sierra 
Nevada, about jo mites broad, which 
rises gradually from the eastern edge of 
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the main interior valley to the crest of the 

reat scarp overlookm the deserts: of 
wevada. Phe Tange is easentially a huge 
fault block composed of Jurassie and 
alder rocks and partly covered by Ter- 
tiary lnvas. 

The Great Valley is in the main an 

allivial plain so to Go piles wide, fits 
northern poirt denied by the Sacraments 
River ancl tts: sontherm part by the San 
Jeaqiin, Both stereos flow mito the bead 
of Sormsun Gaw and their waters fine their 
wiv across a depression in the third 
topograpine division, the Coast Range, 
threugh San Francisco Fay and the 
ohlern Gate thte the Pacifie. 
The Coast Range separates the Great 
Valley of Califorma fram the Pacific 
een. It comprises numerous nearly 
jarallel nies separated by narrow allu- 
vial wallkeyss and constitutes a generally 
mounts belt some Go niles ta width, 
Beth in lithology and structure it pre 
sents a marked contrast to the Sierra Ne- 
vada, although the relations of the two 
ranges in the northern amd southern parts 
of the state are not as Vet fully tnder- 
stool, 


THe COAST RANGE 19 VOUNG ANU IS STILL 
HOW | eG 


The oldest rocks known in the Coast 
Ronge are lirnestones and quartzites, with 
sate crvstalline schists, and are exposed 
wt various localities from Paint Reyes, 
north ed? San Francisco, to San [ans 
Oihispo. ‘These rocks, which are probably 
Maleorsoic, are cut by granite suppose to 
be of the same general age as the mam 
granitic intrusions of the Sierra Nevada, 
which are known to be post-Jurassic. All 
of these rocks, after being above sea-level 
ling dough to he extensively eroded, 
were sobmiereed and were covered by 
series of secliments several thousand feet 
thick, Known, fren tts characteristic de- 
velopment at San Francisco and on the 
north. side of the Golden Gate, as the 
Prancisean, or Golden Gate, series. Al- 
though the Franciscan consists mainly of 
sandstone such as forms the well known 
Telegraph Hill in San Francisco and the 
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larger islands in the bay, it contats also 
some Of the most interesting and charac- 
teristic rocks of the western coast, such 
as the serpentines, the blue glaucophane 
‘schists, with their wonderful miner- 
alogical variety, and peculiar jaspery 
rocks made up in part of the silicerte 
skeletons of rardiolaria. The age of the 
Francisca series, which fering a large 
part of the Coast Range, t still open to 
questron, Tp is thonght by some geolo- 
gists to be Jurhssic, by others te be early 
Creticecus. . . 

The deposition of the Franciscan seli- 
ments was ended by an upward move- 
nicht of the sea bottom. They were 
folded amt faulted, lifted above sea-level 
and eroded by streams and waves. Again, 
however, the land went down, the Fran 
citcan rocks sank beneath the sea and 


were covered by thousands of feet of 


fossiliferous Cretaceous, Eocene, and 
Miocene dlepesits. The sediments of the 
last period alone attained-a thickness of 
over B.o00 feet At the close of the 
Miotene and after miner oscillations of 
level the rocks were again raised above 
seaslevel sum] were crompled and faulted 
by the eneryy of the uplift mntil they 
foried a well-defined range separating 
the ocean from the interior valley. 

Ins Miocene time the land again sub- 
sided, although the Coast Range was 
probabl) mot wholly subtnerred, and 
marine deposits of this period were taid 
town in scurnds or miets, 

Here belongs the San Pablo formation, 

a thick accumulation of Agee ain with 
wubercatated volcanic tufts. parently 
during the later stages of San ‘fe ‘able. dep- 
osition new movernents of the land took 
place whereby fresh-water basins were 
formed, in Ww hich accumulated over 3,000 
feet of stliments and lava Hows—the 
Berklevin and Campan sertes af Profes- 
cor Lawson, Nor is this all, Still later 
m the Pliecene was deposited the Merced 
scones, which 15 exposed along the ockan 
bench west of San Fronci#eo. This re- 
markotle deposit, deseribed| and nated 
by Professor Lawson, isa mile in thick- 
nes® and has at its hase the well-preserved! 
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remmints of a coniferous forest, Thys-a 
portion of the Tertiary land upon which 
pines, indistinguishable from the species 
were Prowilke How common at Monterev, 
sank beneath waves:to a depth of at least 
5,000 feet, and se rapidly that the trees 
were buried under sediments before thew 
could deciv. Finally the Merced series, 
carrying in its upper ‘beds fossils of 
Quateruiry age—the mere yesterday of 
geological time—have been | elevated 
above sea, tilted up at angles as high as 
75 degrees, and dislocated by a fault of at 
least 7.000 fret throw 


THE COAST RANGE COMPARED TT) THE 
ATLA Fi TI c FE ATIOA Mm 


In order that the full significance of 
this epitome of the marvelous history of 
the Coast Range may be appreciated, let 
18 turn for a moment to the Athinitic 5¢n- 
heard, Here the entire series of post- 
Jurassic rocks constitutes a compari- 
tively thin veneer upon a coastal pla 
that nowhere rises more than a few 
hundred feet above the ava. The seli- 
nents are in large part unconsolidated, 
are practically horizontal, anil are ex- 
nosed only in the low banks of stream 
that flow sligeishly ¥ across the plain trom 
the crvstalline piedmont bele to the sea. 
On the Pacific coast, tn the other han, 
rocks of the sume age have a thickness 
that may easily exceed 45,000 fect, have 
been deposited under conditions involy- 
ing repeated vertical oscillations of the 
land measurable in thoucands of feet, 
and have been folded and faulted into 
mountain ridges naw standing thiensarnils 
of feet above the ocean. Most sivnificant 
of all is the fact, already brought out but 
presently to be further emphasize, that 
this extraordinary geological activity has 
continued up to the very dawn of the 
human era and 5 probably still in opera- 
Horn. 

“FAULTING - 


lfany one will look ata good map of 
California he can scarcely fail to notice the 
striking parallelise of structure shown 
hv that part of the state wing nerth of 


S¥RDRCITI 


286 


Tulare Lake and south of Red Bloff, near 
the head of the Sacramento Valley, This 
paraliclism t= not confined tp the two 
main tanges, the Great Valley and the 
const. line, burt os conspicniisty shown 
by the ridges and valleys of the Coast 
Kange, In the abwence of focal gevlon- 
ical knowledge. this feature of the tope 

rapliy might | be ascribed to regular told- 
ing. such as that of the Appalachians 
The actital complexity of the folding, 
however, and the fact that the structiral 
details of the rulges show little accord 
with the general topographic regularity 
referred to, dispose effectually of thts 
suggestion. There can be little doubt 





that the principal longitudinal ridges anc 


villevs of the Const Range are due to 
faulting modified by erosion. Much de- 
tailed work remains to be done before 
the positions and throws of all these 
faults can be determined, but such care- 
ful structural studies as have been tade 
of definite areas have tivanabhly revealed 
the great importance of dislocations hav- 
ing a generally north-northwest trend. 
This is particularly true of the San Fran- 
cisco peninsula, which, as Prof, Lawson 
has shown, is traversed by at least three 
great faults belonging ti this dominant 
These haye been plotted on the 
accompanying outlitie imap of the regan 
about San Framwiseo Day and telief map 
of the peninsula, ‘The San Bruno fanit 
has a throw of at least 7,000 feet near 
San Franciseo, the southwest side having 
dropped relative to the northeast sitle. In 
all probability this same fault determines 


the positions of Bolinas and Tomales 


havs. north of the Golden Gate, and the 


straighiness ct the coast line as far as 


Point Arena, 100 mites northwest of San 
Francisco, ‘Toward the south the satie 
fault, or one belonging to the same xone, 
is said to be traceable almost to the Gulf 
of California, and in parts of senthern 


California is locally known as “the earth- 


quake crack.” The San Andreas fault, 
Which, as may be seen from the San 
Maten topographic gtlas sheet of the 
LS. Geological Survey as well as from 
the small relief Hap ot page 28>, Is: fal- 


wth thie mentionect, 
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lew ed by a rectilinear ravine accupierd lyn 


a chain of ponds and lakelets whose ¢x- 


istence is proof of recent ¢clisturbanee. 
The third, or Pilarcitos, fiult has not im- 
pressed] its presence span the topography 
of the peninsula im ae consprenous a man- 
ner as the other two. Dt ts highly probe 
able that future careful work will dis- 
cover other great faults generally parallel 
Phere i3-a strony 
suggestion, for examniste: af a fault pass- 
th wear Sun Jost, along the eastern 
margin Of the bay, through Santa Rosa, 
aml northwestward along the valley of 
the Russian River past Ukiah, 


THE COAST fS STELL WISING 


There 15 still another sereecs of meve- 
ments: undergone by this remarkable 
cnast in late geological time, and these, 
like the faulting, are still im. progress. 
Professor Lawson hes clearly demeon- 
strated that the enast of California: his 
been) clevated since the Pliocene to 
heights ranging trom 7,300 feet near San 
Liege Po oer 2 CR feet in narthern Cals 
format. Theis uplitt is shown witli préat 
clearness along the qnast im the vicinity of 
los Angeles by conspiciioms wave-cut 
terraces, tising tier after tier abowe the 
present strand and showing: all the char- 
acteristics of marine shores, even to pits 
made by the same species of rock-boring 
miallisc that inhabits the present beaches. 
These movernverits have not been caniforn 
along the entire coast, Por imstance, the 
mamland at San Pedro sauth of Los 
Angeles Bas risen 1.240 feet, and San 
Clemente [skend, 50 miles: farther sentth, 
has risen 1900 feet. Elalf way between 
these twe localities i Santa Catalina 
Island, which not only shows no evidence 
of recent elevation but is clearly under- 
going submergence. One of the latest 
phases of this. vertical oscillation ot the 
shurcline has been the submergence of 
the coast in the viemity of San Francisco, 
whereby the depression now occinpied: by 
San Francisco Gav owas transfurmict 
iron a- valley tooone of the finest harbors 
un the werld, and the Golden Gate, once 
a river gorie, was prepared for the part 
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Map of the San Francisco Peninsula 


Pritt the miele] by Prof, A. C. Lawson, of the University of Califoruia The principal fatilte ore 
inticated ty heavy black lines 
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White Oaks on Piajo Creek, o branch of Naciemento Creck 


Typical primeval vegetation of the fertile valleys of the Coast Range southeast of Slouterey 
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.§. Weather Burean, Washington, D, C. 


a | 
t 


Record of San Francisco Earthyuake as made by the Seismograph at the | 


(See puna tay) 


Sottibere it top ire minintes of tine cerresponding to the dot on the record, 


ust andawest oon poment. 
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it was destined to play in the commercial 
development of the Pacific and the 
Orient. 

PROBALY IN NO PART OF THE WORLD TAS 
THE LAND BREN 80 ACTIVE IN 
RECENT ‘TIMES 

The general connection. between the 
geological history that has just been 
briefly summarized atic the carthuypuakes 
Bt prevalent in Califonna i clear ond 
nntiistakable. We have seen that the 
record of the rocks shows that through 
long geological periods the land has aseil- 
lated up and down in a startling manner. 
Probably in ne part of the world have 
the processes of upheaval and subsidence, 
folding and faulting, and erosion and 


sedimentation been, a5 a whole, =o tm 


tensely actrve tin the same peri! of later 
PeU logical time, Moreover, the Age 
activity and rapidity of geomorphic de- 
velopment have continded op to ihe = pres- 
ent day. The region thas amply fulfills 
the conditions under which “tectonic 
earthquakes arise. It i in unstable 
equilibrium, “and it t eat by long: north- 
northwest faults into marrow blocks 
which are in tum traversed by many 
minor dislocations, Under the operation 
af the unknown forces af elevation arid 
stbsidence, stresses are set which 
finally overcome the adhesin of the ope 
posing walls of one ar mare of the faut 
fissures, an abrapt slip of a few inelies or 
a few feet takes place, and an earthquake 
results, The Telon extending for scme 
hundreds of miles porth and south of the 
Pay of San Francisen may be considered 
as particularly susceptille to shocks on 
acconnt of the morniber and mayritiide of 
the faults, the evidence that these fitnish 
of very recent slipping, and the marked 
recent subsidence in the vicinity of the 
Golden Gate We may now turn fron 
the geological record to the recent dis- 
aster, 
SUMMARY OF DAMAGE 

The apparent facts with reference to 

the San Francsen ecarthyunke of April 


18, 1906, as gleaned! from the daily pa- 
pers, are as follows: 


The Semmograph of the 


At 6:13 a. m., Pacific tone, the city was 
molentiy: shaken for 28 secendls. The 
force of the shock, as in 1868, was great- 
estan that part of the city bot 
or alluvial ground (and probably, 
by epoca 
completely wreck many large borldtnis 


and to sericusly damage most of the 
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structures in the busties section. Water 


tna Lis 
Tacks were twisted, and-at Eielteenth 


awwere were broken, ¢2 


and Valencia streets, oot far from the old 
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Tesh, a Crevice i feet wide -1s 


reported to Nave opened itl the Pron 


AL several jeants mm the lower portioms 
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The San Franciseo Rarthquake of April 18, 1p06, as recorded on the Magnetograph at the U.S, Coast-and Geodetic 


(See page 298) 


‘Survey Magnetic Observatory at aia Mar jel 





tled several feet, A second strong b 
shorter shock was felt about three hours 
later, but as a vast conflagration was al- 
ready sweeping the city the damage done 
by. thts after-quake was apparently not 
recoried. The city hall, situated a mile 
and o half from the east water front, was 
ruined, although it seema to have been 
the last hurled in this direeting to re- 
ceive serious injury. 

Outside of San Francisco the principal 
daimape is reported from. a sttip of 
eountry extending from the town of 
Ukiah, ot the Russian River, 123 miles 





north of San Francisco, to the town of 


Salinas, near Monterey Gay, fos mules 
eouth of the riined metropalis. North and 
south tof these limits, however,the country 
is for some distance sparsely settled and 
tay have been vigorously shaken with- 
out the fact being reported. The belt of 
maximum disturbance is approximately 
parallel with the a faults of the 


region and includes the Bay of San Fran- 


cisco atwl the rich Russian River, 
Sonoma, Santa Clara, Salinas, and San 
Benito valleys. Santa. Rosa, the prin- 
cipal town of Sanoma, County, was prac- 
tically destroved, and the smaller towns 


of Healdsburg, Cloverdale, and Ukiah 


to the north were hadly damaged. (hak- 
land, on the exst side of the bay opposite 
San Franciseo, apparently, gaffered soite 
destrirction: im its: business section, bit, be- 
ing mainly a city of frame dwellings, it 
escaped general demolition. The shock 

um this x be of gr de rai te 
appareotiy heavy, Brand is:sard to 
have opened in some places, although the 
long moles of the Southern Pacific Cam- 
pany, built out into the bay by filling, 
acc strangely enough to have been un« 
injured, Many important buildings in 
Berkele ey were destroyed, but the build- 

inps of the niversity of California, 
standing on high ground, escaped. On 
the north shore of Suisun Ba part of the 
track of the Southern Pacific, Inid on 
marsh, subsided several feet. ‘A similar 
subsidence i¢ teported from Alviso, a 
town at the south end of San Franciseo 
Bay. The Santa Clara Valley suffered 
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severely, the principal buildings at Stan- 
ford Lntversity bemg destroyed or hadiy 
injured and San José being partly ruined. 
it is noteworthy, os indicating the nar- 
rowness of the general zone of destruc- 
tion, that the Lick Observatory, situated 
on Mewnt Hamilton, about rs miles cast 
of San José, was uninjured. The tlistrict 
drained by the Paiaro River, between the 
town of Hollister and Monterey Bay, was 
much disturbed. The ruiiroad for dis- 
tances up to a mile was depressed from 4 
t 6 feet. Between Castroville and Mon- 
terey the ground is suid to have opened 
and shut and mud to have spurted from 
the fissures. 

In the immediate vicinity of the coast 
comparatively: little damage is reported, 
ighthouse at Point Arena, 
whieh, as already noted, is on the line of 
the San Bruno fault, was destroyed. 


THE EARTHQUAERE ZONE 


The general zone of destruction cor- 
responds very closely to that of most of 
the earthquakes of central California. 
With the exception of the Vacaville 
earthquake in 8892, which was most 
severely. felt moa belt stretching from 
San Francisco pr shebgg alte through the 
opening in the Const Ra nge near Muar- 
tines and across the Great Valley to the 
lower slopes of the Sierra Nevada, most 
of the severe shocks have imarifested 
themselves along the zone stretching 
from Ukiah to Hollister and Salinas. In 
iher words, their major effects are cor- 
fined to a zone at least 200 miles in leng 
anid approximately 30 go miles in wi th. 
The distribution of intensities along this 
rone, as illustrated by the déstructive 
effects at San José and at Santa Rosa, 
points decidedly to the initiation of the 
disturbance from a line or plane rather 
than from a point or definite centrum 
Furthermore, the general pacniitted teen of 
this line or plane wi eae great ae oF 
the region can, in the light 
history, scarcely be weird 5 ten 
coincidence, In short, the conclusion 
that the recent San Francisco ea 
like those which haye previously s! 
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the city, was of tectonic ongin and that it 
was due to movernent along: one ar more 
of the great faults may be rded as 
feasonably certain. Whether this. move- 
ment was along the San Bruno fault or 
along some other dislocation yet to be 
traced by patient geolngical work, cannot 
he cletermined from the anide and meager 
data now available. The reported de- 
struction of the Point Arena lighthouse 
suggests that the San Brung fault may 
have participated in the disturbance. If 
eo, careful observation and ocomparaons 
of levels in the vicimtv of San. Francisco 
Bay may diseover the extent of the move- 
Tent. 


EXPLANATION OF ABSENCE OF TIDAL 
WAVES 


It is very probable that faults parallel 
with these known on Inti traverse the 
sea bottom along the eemst. Tf any con 
siderable throw has taken place long 


such a submerged fault, we may 


to Teccive indication of the event in a dis 
turbance of the tidal records, Althouet 
In 18560, aftera severe stock, lasting "§ 
scoonids, the waters of San Francicso Hay 
are said to have risen, to have maintained 
their level for.§ minutes, and then to have 
fallen 2 feet below their ordinary stage, 
‘tidal waves” do net appear 
to be characteristic of the earthquakes: in 


Califomia, and thie fact indicates either 


that the shocks originate in the land area 
or else that they are caused by displace- 
ments of slight throw. 

hat San Francisco will rise beauti- 
ful and triumphant from ruin no one who 


‘knows California can doubt. Earth- 


hie ces are a risk that will be accepted by 
e people in the future with as little 
hesitation as inthe past. They had grown 
a little careless and were taken unawares 
by the fatal combination of circumstances 
that made fire a more: ruthless enemy 
than earthquake. Shocks will visit the 
new city, bat they will shake buildings 
better able to resist them and less com- 
bustible. Professor Holden, writing in 
1896, remarked that “the earthquakes of 
a whole century in California have been 
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less destructive than the tornadoes or the 
floods of a single yeur in less favored 
remions.” While this statement may no 
longer be-strictly trac, it represents a 
fecline so general among Cultfornians 
that'no single disaster can eradicate it. Al- 
though there is every geological reason 
for expecting earthquake shocks in the 


THE RECORD OF THE 
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future, there is no Teasem why, with prop- 
erly constructed biildings andl with ade- 
quite arrangements for extinguishing 
hres. with supplics of salt water not de- 
pendent upon the ordinary mains, prop- 
erty and life should. not be as safe in San 
Francisco as in any other city in the 
ccmintry. | 


GREAT EARTHQUAKE 


WRITTEN IN WASHINGTON BY THE 


SEISMOGRAPH OF 


THE WU. S. 


WEATHER BUREAU 


By C. F. 


MARVIN 


Proressor of Mertornonocy, U. 5, WeATHRR BUREAU 


JEG vast calamity wrought by the 
recent great earthquake at San 
Bs Fraticiseo amounts, it seems, to 
little less than the complete destruction of 
a great city. Ina moment, almost, nearly 
its whole population of over 300,000 Be 
ple are rendered homeless and helpless, 
and the sympathy and concern of the 
whole world ts aroused in thetr welfare. 
These great human interests command 
the primary attention of all, bul many 
readers will doubtless be interested to fol- 
low the simple and short account here 
given of some things concerning earth- 
quakes and their measutement that 
modern science has accomplished. | 
Nowadays, by the aid of seiamagraphs 
of almost inconceivable delicacy, a great 
earthquake occurring at one point on the 
globe is very certain to be recorded at 
practically every other point at which 
there is a suitable instrument. In the 
present case the vast expenditure of 
energy at San Francisco and its imme- 
diate vicinity literally set the entire 
of the carth into appreciable vibrations 
that subsided only after the lapse of sev- 
eral hours. Reports showing this to have 
been the case have already Deen ‘an- 
nounced from many places, such az 


Alaska, England, Italy, Austria, and 





islands of the Pacihe. Records must cer- 
tarily have been obtained throughout 
eens beara sare owiiter ee the 
telepraph could Hash its messages of ilis- 
aster tainted civilized Christendom, 
the trembling crust of the earth propa- 
gated its vibrations in every direction at 
great velocities and set the delicate regis- 
ters of seismopraphs at work to write 
automatically their mute story of what 
WHE POINE oT, 

All the principal featurés of one of 
these records written at the Weather 
Bureau in Washington, D. Cis shown on 
page 202, The otiginal-redord istmscribed 
mechanically by a sharp needle point, 
which traces a line upon a smooth surface 
of paper coated with oa thin layer of soot. 
The numerous straight Innes across the 
lawer portion of the present record are 
the traces made during successive hours 
preceding the earthquake and show no 
motion of the pround. It is generally 
considered that a great earthquake like 
this at San Francisco is caused by a sud- 
den break or fault in the strain forming 
the crust of the earth, Exceedingly com- 
plex vibrations, both great and small, im- 
mediately begin to radiate in every direc- 
tion from: the origin, The very first evi- 
dence of tremors that reached Washing- 
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ton appear ata qe the recard. These are 
the so-called preliminary trenrors, which, 
either because they traveled faster or 
along a shorter path—p erhaps for both 
reasons—reached Ww on not less 
than six mimites earlier tte the stronger 
tnotion, the record of which begins at b. 


About-seven minutes later the needle was: 


deflected off the record sheet by still more 
Vidlent metion, bet returns in. at 





6:35, and thereafter recorded vibrations. 


of continually diminishing force for about 
fotir hots. 


EPRED OF FROPAGATION 


In the study of earth vibrations several 
cistinct cliskes Of Waves are | 


such as longitudinal, transverse, surface 


waves, distortional wayes, ete. ‘These ap- 
pear to travel along different paths and 
at different velocities, and a full state- 
rent of the question cf the speed of 
propagation is very complex. Ina gen- 
eral wary, however, it may be said that the 
so-called preliminary tremors travel by 
the shortest path between points—that is, 
through the earth along the chord rat her 
than along the surface of the sphere. In 
the present case the ¢ circle parang 
from San Francisco to Washington 
about 2.435 miles, whereas the | Eeaaes 
through the crust is about 40 miles 
shorter, and the straight-line path cuts 
below the surface of the earth eal 186 
mile: at its deepest parint. At still fer 
distances from San Francisco than Vash- 
ington it i plain that the straight-line 
path cuts stil deeper and deeper below 
the surface, and is also proportionately 
shorter and shorter than distances on the 





suttace. Furthermore, because of its 


greater density and the enormous superin- 
cumbent pressure, the elastic properties 
of the deepi-lying substance of the earth 
seems to propagate vibrations with higher 
and higher velocities the deeper the path. 
These considerations lead to the conelt- 
sion that if earthquake vibrations follow 
the path of the chord the speed of pro : 

gation should not be constant for afl i 

tances from the origin, but should be 
greater the greater the distance from the 
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origin. This has generally been found to 
he trae in the case of the preliminary - 
tremors, and will doubtless be shown i in 
thie earthquake when accurate 

oo} ReIPenoies stations are examined. 
bud istearg ‘the chord is found to be Sd 
miles (8.7, kilometers) per sccond. This 
is based on Professor Davideon's time at 
San Francisco, viz, 5:12 0. m. ‘This ce 
art ig perhaps a trifle faster than we 





"SPs sttong 
waves do-not seem to fol- 
low the: ait of the chord, but rather 
travel along the surface at a slower rate, 
which is nearly constant forall distances. 
In the present case the velocity is 3.1 
miles per second for the first strong 
waves, or as low as 2.2- miles per secomnil 
for the maximum waves. Both of these 
speeds, however, are a little higti, per- 
haps. 

AMVEITODe AxD FEMOD OF "Ti Waves 


The recording needle of the se1smo- 
graph traces a ten-fold magnification of 
the inovemeént of the earth On: this 
basis the actnal maximum displacement 
of the ground at Washington was nearly 
one if inch each side of its position af 
rest. Thit may seem an aste aly 
large movement, especially in view of the 
fact that no one felt any motion whateo- 
ever, The explanation, however, is found 
in the fact that the motion is very slow 
and without shock, so that buildings and 
objects are moved to and fro without the 
slichtest stram or injury. 





THE SRISMOGRAPH 


The record at Washington was made 
by the atd of the instrument shown. on 
page 293. The massive lead weight C€ is 
suspended by the wires 1” and the hori- 
zontal strut so as to swing yery freel 
about a nearly vertical axis from 2 to. 
During an earthquake this heavy niass 

remains almost completely at rest with 
respect to lateral motions, and thus pro- 
vides a steady point in reference to which 
the inotion, of the ground can be meas- 
ured and registered, For this purpose a 
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long needle or lever, 2, 15: Reet — 
delicately to the heavy ae piece G 

cured to the ground. The short end ‘ai 
the lever rests very gently against a pro- 
jection from the steady mass C. The 


THE SAN 
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COAST 
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long end is ti 
which writes 





ped with a light Stylus. 
the moked 


he record on 


surince of the ‘ear RK. The magnet rainy 


serves, by the aid of a clock, to mark 
miniites ef time on the record sheet. 


FRANCISCO KARTHQUAKE OF 
1g06, AS RECORDED BY THE 
AND GEODETIC SURVEY 


MAGNETIC OBSERVATORIES* 
By L. A. Baver anp J. E. Bursank 


HE recent severe earthquake, 
which caused such serious dam- 
are in San Francisco and vicin- 


ity, was recorded on the seismograph at 
the principal magnetic observatory of 
the Lnited States Coast and Geodetic 
Survey at Cheltenham, Maryland, 16 
miles southeast of W ashingtan, as. the 
largest carthquake recorded since the in- 
‘strument was mounted, in December, 
igag. This observatory is 2,450 miles in 
an air line from San Francisco, 

The scismograph is of the Bosch- 
‘Omori type, especiully adapted to detect 
and record any vibration of the ground. 
It consists of two parts, one adjustable to 


record the north-south component of the 


earth's motion and the other adjusted to 
record the east-west component. 

At Cheltenham (see table) the pre- 
liminary tremors began at Sh. tom. 245. 
at a distance of 2.450. miles from San 
Francisco. Astuming now the time of 
the first shock as 5h. tam. 38s. Pacihec 
time, or Sh, iam. 38s. Eastern time, 35 

ven by Prof. A. ©. Leusehner, of the 
Bnivencty of California, the velocity of 
these tremors, along the chord} connect- 


The tm a mooted question as to the procise 
1 followed be the e peelimininy tremers; it is 
b Heved, however, that the distance traversed 
will corres much more nearly to that of 
the chord than to that along the surface. Ac- 





ing San Francisco and Cheltenham, & 
found to be 5.9 miles, or 9,6 kilometers, 
per secon, x Bail 30 times the velocity of 
ound. ‘I'he time taken for these waves 
to cross the continent wis 6 minites 46 


seconds. The large waves began about 
Bhs 40mm 13s, or at an interval of 17m. 


ag3. after the first shock was felt at San 
Francisco; hence the velocity of these 
wives appears to be about 2.32 miles per 
second. 

As will be seen freer the accompanying 
table (1), the duration at Cheltenham of 
the earthquake was about 4 hours. The 
duration of the strongest motion, how- 
ever, was only from 8h. 7om. to about &h. 
4enn. ; during this period the amplitude of 
the motion was too large to be wholly re- 
corded by the seismograph. 

The period of vibration in the 
liminary tremors was about two to na 
seconds: in the principal portion it varied 
from ten to twenty 56 


cording to the distinguished seiemologit, Prot. 
E. Wiechert, director of the Geophysienl Tnsti- 
tote at Gottingen, Germany, who is making at 
present o. brief visit in the United Stntes and 
to whom was shown the records obtained by 
the Coast and Geodetic Survey, the large dis 
turbances, travelirigt mich les rapidly that the 
preliminary tremors, proceed most likely along 
the eurface or at least at no very great depth 
belerwe it. 


*Communicated by Mr ©, 1. Tittmann, Superintendent of the 1. 8, Consi and Grodetic Survey. 
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The corresponding data as commiuni- 
‘cated ina cable dispatch from the Sitka 
magnetic observatory will be found in 
the tables below. 

The air-line distance of Sitka from 
San Francisco is 1.455 miles, whereas the 
distance alony the chord is about 1,447 
miles. Accepting the time of the first 
shock felr at San Francisco as given 
above by Professor Lenseliner, it took 4 
minutes 78 seconds for the preliminary 
tremors to reach Sitka, against 6 minutes 
a6 seconds to teach Cheltenliam. The 
velocity algng the chord connecting Sitka 
and San Francisco is 5.6 miles, or 9.0 
kilemeters; hence about: "the same as that 
deduced for the corresponding wares at 
Cheltenham. 

The present indications are that the 
source of the earthquake clisturbance was 
not far from San Franeciseo, though more 
definite information on this point wall be 
had as soon at the records from the 
Honolulu observatory have been received. 

According to Professor Letischner, 
quoted above, who hacl in operation dur- 
ingr the earthquake a Ewing seismograph, 
the principal direction of motion was 
S.5E. to N.NW. He says that “the re- 
taarkable feature of this earthquake, 
ashe from its intensity, was its rotary 
motion.” Cor the three severest 
earthquakes on record at San Franc 
viz, those of October 21, 1868, March 40, 
1898, and the present one, he finds that 
they have several features in common, 
namely, that the heaviest shocks are get 

erally in the direction S.SE. to N.NW.-; 

and, again, while the displacements are 
wery large, the vibration period is com- 
paratively slow, amounting to: about onc 
second in the last two big earthquakes. 
He says “the slowness of tha vibration is 
the only redeeming feature of these 
calamities.” 


This earthquake, besides being te- 
corded the world over on seismograpl 
likewise affected the craetehesso ere mag- 
netograpls at the three r etic o 
atories of the Coast and (Geodetic Sur- 
yey thus far heard Past 

At the magnetic observatory, Chelten- 
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ham, Marvland, distutbance began 
about: 8:30 a. om, Eastern time, on April 
1, and continued tee about half an hour. 
It will be noticed in the table giving the 
time as recorded by the sects ph that 
while this disturbance began soinie ae 
later than the preliminary tremors, 
coincides with the principal | portion of the 
distirbance as recorded on the seismo- 
erapt. It affected principally the hori- 
zenital and wertical components of the 
earth's magnetic intensity; the greatest 
disturbance amounts to one-one-thow- 
sandth part of the horizontal intensity 
and about one-two-thousandth part of the 
vertical intensity. It was not of the same 
character a5 that due to a cosmic mag- 
netic stor or a5 that recorded in connec- 
tion with the Mont Pelé eruption, but 
aes to be chiefly, if hot entirely, me- 
iatiical. 

At the present moment it cannot be 
definitely stated whother there was a-gen- 
eral magnetic disturbance similar to that 
of the Mont Pelt eruption in connection 
with the recent eruptions of Vesuvius. A 
very similar disturbance began on April 
8 at oh. gom, a. m., Eastern time. Heow- 
ewer, this is ta hours later than the re- 
ported time of the beginning of the Vesu- 
vis eruption. It will be necessary to 
await the dull reports from Professor 
Mattenci's Vestivius observatory. Mag- 
netic disturbances affecting ‘simultane 
ously points over the entire carth do not 
necessarily accompany volcanic erup tome. 
For example, the mighty eruption of 
Krakatoa was nat accompanied by a tiag- 
netic disturbance of the character as- 
sociated] with the Mont Pelé eruption: its 
effect on magnetic instruments was 
local. | 

The illustration on page 204 shows the 
earthquake disturbance as recorded on 
the magnetograph at the Cheltenham ob- 
servatory. 

At Baldwin, Kansas, where there is no 


seismograph, the magnetic instruments 





also recorded a similar disturbance, last- 


ing from $24 to 8:31, Eastern time, some 
time after the preliminary tremors of the 
earthquake had reached Cheltenham. At 
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this observatory also some preliminary 
efleets were noted, 

At the Sitka observatory this disturb- 
ance was also recorded by Ae thagnetic 
instruments from 8:24 to #130, Mastern 
Hime, somewhat later than the preliminary 
tremors recorded on the seismopraph at 
the same observatory. 

lt is af interest to point out that the 
times recorded for the principal disturb- 
ances at the latter two Vlelaces Baldwin 
and Sitka, which happen to be nearly the 
same distances frum San Francisco, are 
about the same. Furthermore, it ts-se0n 
that the disturbance at Cheltenham (see 
Tabie [1) begins-at-a proportionate in- 
terval later, 

It is 16 be noticed that in each of the 
three cases the disturbance on the mag- 
netograph occurs at about the same time 
that the greatest motion is being recorded 
on the semograph., 

The seli-recording magnetic imstru- 
ments, of imagnetographs, on which the 
above-described eftects were recorded, 
consist of very small magnets about one 
mech long and a third of an inch wide hy 
one-sixtieth of ati inch thick, suspended 
by a fine ¢ uarte fiber and carrying a tiny 
mirror, ¢ record ts obtained by re- 
fleeting a spot of light from the mirror to 

a sheet of sensitive photographic 
aus ona cylinder, the latter 
revolved uniformly by means of a clock- 
work. By this means a contimoons record 
of the movements of the magnets is ob- 
tained on the paper. Two of these mag- 
nets, each mounted at some distance from 
the other, recard respectively the declina- 
tion or sng t the ortoctn com 
portent of the earth's magnetic intensity. 
A third tmagnet, somewhat larger, 
mounted on sharp points and moving ina 
vertical plane, receirts: the vertical inten- 
sity of the earth’s netic force. 

he question w r the earthquake 
disturbs the magnets in a purely me- 
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earth's magnetism is by no means settled. 
Tn fact it is only recently that this phe- 
nonrernort is systematically stuilied. 
Up to the present the results-are con- 
tradictory. At times the magnetic dis- 
turbarice i is simultancous with of actually 
mrecedes the preliminary tremors: In 
ee cases, like the nreseist one, it ac- 
companies the principal portion of the 
disturbance. In SCTE Cases of large 
earthquakes no nognet an be ¢ 
fected, and ma. few other cases, 
March ai rand (New England aapthe 
quake), th was tecorded at Chel- 
fenham by the nenetic instruments, bot 
was not F by the seismographs at 
Toronto, Baltimore, or Washington, 
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(Eastern of 75th meridian time) 


Sitka Chelten- 
{Birt y ham, 
Alnukn- Mari Tar. 
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Prelistitary tremors bee 
yan... 81686 8 Ig ay 
Principal disturbance at. &a0@g8 §& yo 43 
Maximum. daturbance. 
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The Republle of Chill. By Marie Rebineen 

Wright, Pp. 450, with many ilestrations: 

obs x12 tithes Philadelphin: Geo. Bar- 
ne de Sun rang. 


This book is deiticated “To the wornen of 
Chile,” which republic, we are told, is as nearly 
a worms paradise as any country outaide at 
the United $ “can be Little of the -secho- 
aon enforced ty matty Latin races ie found 
here, and the Chilean woman holde a high 
place in the social and domestic econcony of 


the conmiry: 

The wealthy Chilean Iwea primipally at his 
country home. Thoukmnds of acres of Jand 
often comprise Uhete estates, and in many cases 
tt becomes necessary to establish sawmills, 
blacksmith shopw, and. refrigerating plantn, ms 
well at farms, for the private use of their 
owner. A mout attractive pictire of social 
and domestic life on these Thbagrine is given 
ina chapter, “Life on a Chilean Hacienda.’ 

Tn contrast to these Tnxuriant estates je the 
arid “nitrate desert, where pething. cen be 
means except by artificial means, and. such 

af ornament qqtinpure are. rathed in soil 
eee from) distant | ped the country, 
Water is brought to the city from an onsis a 
rundred miles away. These nares are, lich 
ae Chile's treasure-house, she exports 
over a million tons of nitrate cesar ty po Ett= 


rope and the United States FP. MLA, 
The Congo: a Report. of the Commission of 


Pp. wi. New York and London: 
Gi. Putmen'e’Sous. tpt 


The above lo nh translation made by Prof 
James HM. Gore. [hn consequence of nomerous 
reports af mbuses ‘ship actiond upon the natives of 
Congo Free State by officers apie se ros 
arid by other pereona, in tot thege inf 
roth’ mbes a committee of three peruons 
10 javestigate the conditions in that stale, eape- 
lully with reference to these charges, ancl to 
sigacet suitably remedies for abuses, (f ariy 
wenn fond to oxist This. conmilttee con 

mance) its investigation Octaber 5, 1904, and 
ioeed it February 22, 1905. thus devoting four 
and one-half months i work on the erouid, 
The investigation appears to have beer ther- 
ough and i tial 

he commizsion found that many, lf not 
mest. of the charmes were substantiated, ‘bint 
that a ae 2 Agassi ef the cies wero wna- 
woldable. it ‘wail seme nig for the protec- 
tion af ear tatives ggainat the slave ariel 
from internecene wars, not to ‘rention their 
education and Advancement int civilization, that 











ayer them, a 
natives muat suibmi 
The tax takes the farm of ccm jonas of mat. 
ural products or at lnbor. Now the average 

, not appreciating the benefits of good 
government, endeavors. to evade the pavmett 
of the tax, owing to his indolent dispesition, 
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ao tmeasitre’ have to be taken to collect the 
tax, by force }f ntcessarry. Hence whipping 
anal itnprissnment have been resortml to, aid 
in matty instances conflicts. have occurte:l in 
which the black acldlery Have massacred the 
mbtabitants of willager. reaver, besides the 
fabor received in working cot takes, moch no- 
tive inher moet be hal for rosiroad std station 
lnriding and for a theosanl other purpows 
conpected with the imatinition aul 
on of government, which it ‘be diftictilt, -an 
In tany cates iupositle, to obtain without 
Con ecrip tic. 
Sito he parts ef the territory of the Congo 
sheet hive teen farmed aut to 
companies which are exploiting them, and it ds 
est concessions that the greatest alsises 
have been di scovered, as might be expected. 
The ecinmssion makes many recommenilii- 
tion for reform, and for the purpose of 
carrying these out the King of Belgium) has 
oaing tt a coninittoe of Fourtest, peochoen, tn 
potions Sei the three merihers of the ee 


Guecvaa Provence By Theodore A. Cook, 2 vols. 
Ne Bs it a8. og =e 8 ibehes. TMustratedh 
= Pig, sb a see 


ae nel, 

from the pen of Thoo- 
dare by softs will b hap thors ghly enijoyed ly lovers 
of romantic and historical mysticism: folklore, 
and fegeruls-of (ld eey and ecapecially will 
they be ‘welcomed by many who read and ao 
preciated the former volumes of Afr Cr 
“Oid Touring,” the Life and History. of the 
Chateaux of the Loire. 

In volume 1 Mr Cook has given noch his- 
torial infornutign of the Phcenician, Greek, 
and Roman rule in Old France, together with 
many ilistrations and accurate fptions of 
the architectural wonders created by thom, 
many traces of which are yet to be found. 

Coming dawn through the centuries, vblime 
I] cortains a fond of mformation touching 
upon the relimious bel worship of the 
times, Pyeng hs Guat in relief the class distinc- 
tion amd the almost God-tike reign of the feudal 
lords, together oie the wneceasing wars be- 
tween the princes ant the church. 

Every of this inte: history seers 
tm tural a POmaAnce if. itself, and one readily 
discerns the historical feld of Maurice Hew- 
jett’s romances. by Pa FS 


The Philippine Experiences of an American 
Sees By William EB. Freer. Pp. a4 
hy 73 fnches. Uhistrated. New York: 

Phuarlee Scriboer's Sone 1906, 

In this volume we see the Filipins in the 
home, in his church, at same pay and ‘at 
the schools established Lay, American teichers, 
who ure nates Th sider in their teaching by 

he- Mg method ft “rani 








trained natives 

fire™ qu to imstract- youth gn 
thie olan te paling Ine been piut stide for the 
newer siaitem of giving instruction in English 
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through object aml action lessons. The dhil- 
dtun take mich interest in this tnode of jearn- 
ing, and make good progress, Night schools 
hare loon: esta lished for grown people, and 
er well stiended, for the Filipmeo ciild and 
atelt are euger to lear 

A ei of Saeaen pt ie om oa pple 

nivwerte, A hiblesrapliy, and an ingens are 
fiat et the end of the bool F, ML. WA. 


BOOKS ON ITALIAN Tt eh. Bs 
fltaly,.. Rome, and cane ah Hippolste 


ee} Taine. 
se Sener s 5. Fe Forks 


Rambles ih 
af Ghiy ot Partenape Clara 


Thome asi! ye 
TNaple:” 
Erskite Th ord Estes & Co args 
tSeathern Italy and Sicily, and the | ulers 
of the Socth.” “Fruncis arion Crawford, 
luistrated by one hundred original drawings 
ty’ Henry Bromma. Micnilan Co. £240. 
P'ltaly anid thr Trallans.” ‘Edward Hinton. 
E P.. Rnuttom $150 
nities ra | Fhe aac toby “Cites of Con 
tral Ttaly,” “Cities of Northern [taly.” ae 
Auiistos Hare Mocmillan Coa 9.50. 
Travels in Ttaly? By De Amic ce 
"A Short History of Haly: An attempt t 
give = correct ge abel ‘of Ttalian history as 
a whole” Henry } Dhwiggtut Selgwicke. Hough- 
ton, Mifflin & Ca. 
tHtalian Crtira” Edwin Howland Alash- 
field and Evangeline Willvar Blashfeld, Scrib- 
fer. 2 voll 





+" Ttalion seh nr John Addington, 5y- 
miandsa Scribner. 

Two in ftaly,” Mat Howe. Little, 
Brown & Ca: 


$2.00 
4+"Renia Beata:" Letters from the Eternal 
aga Muud Howe, Lite Brown & Co 


og re Roma Tremortelia:” Studies from. the 
Chronides of Rome. Francis rion Crow 
ford. Macmillan Ca. ea Pal 


" Tin religions, 
sah 





monuments, Literature, and art ¢ 
Clement. Dana, Estes & Co, 2 volutes, S00. 
Bridger dic" Willis Dehn Powelle 
Honghtor, Mi ffir & Co 2 volumes. $5.cx, 
el il Venetia Gleanings from Venetian 
tistory, Francis Marion Crawford. Mac- 
millan Co, 2 wolrmes. $5.00 


Unsrren States (motoicat Suavey, 
Wasuiecrox, DD, C,-April ss, 1900. 
Editor Nahwnal Geographic Magazine: 


In ¢ April issve there ts a letter b 
Cc M Taintor relative to glaciers in the tha Win 





"It is planned to publish each fe a 
bibliography of woke om some ctrretit 
raphic subject. 
tT Alustrated 


River Rang Werte for, Sitch het proposes 
the mare le. Glaciern. hh hi comin 
ering the desirability of the a | it 
should he pitted out that these giackrs were 
discrveted in ? by Prot. We HE. “Holmes, 
thrector of the T siager of Ethnvlagy, when he 
wat cuumtiietiaae one of the creer some of the 
VU, S, Geological Survey, under the direction 
of FV. Hayder. Professor Hotlines prepared 
a panorama of the principal ue ~ which & 
included in the stlas accompanying the enor 
of the Hayden Survey for rh73. Later he sip: 
pt ne descriptive tites which were incorporated 
a memoir by [) C Russell) on it 






Glecines m the Unive States,” patblinhed Lae 
sth Annual ee of the U, 5S. Geological Stir 


revs Pape Bd 


Your truly, N. A. Datrox, 
(reologut. 
ANNUAL EXCURSION OF THE NA- 
TIONAL GEOGRAPHIC SOCIETY 


The annual excursion of the members ol the 
National Geographic Society resident in Wash- 
ington and push will this agri re to ihe 


noid Luray Caverns, in I Vir 
ginia. The excuraion will Wave, CWask ingtem 
cnt 2 ial baie le trot from the sing 
atid Ohio d tunday marning, May 29, at 

eight wis tex ‘ep, reaching Laray  alanit 
eleven: Ducsea will carry the party to the 


carers, situated abit half a mile from the 
station, through which they will be. eagee in 
parties ty guides, After the excursion through 
the cave oO sulistantial hot luicheon will be 
serve! at the Mansion’ tm Those whe preter 
can-get ther luncheon before dei ie Pro the ar tt. 
The party wall take the tram again about half 
cena three, reaching Washington abourt . abx- 


Theatigh the courtesy of as, 5. 8 Mite tifan 
district. passenger agent of the » 
Ohio’ Railroad, the: National nto ier sy Hg Cap 
ety bas been granted B apech| rate of 
the round-trip ticleet to Lirriy, vce 
tion to the cave and back, adinission fre, soul 
luncheon will enst $1.90 additional; ao that the 
total expense for the trip will be $1.00 for chch 
pereun.” (The regular round trip fare to Luray 
8 $5.75 andl adittission to the caverns and bis 
fate but the daily train schedule tm auch 
eee a inp tn the caverta canont or ruly i: 
made with comfort for less than $1000 } 
the committee has been obliged to give a Wiss 
antee af 173 persons im erder to secure these 
specia! rates, the dlp me mada that every 


member who intents to take part in the excur 
eit will seral tn his namie inamriecdiatel and 
names of the friends ‘he 
Loruy © vers are ot) c mast wonderin 
natural ren in the wey Flap ‘ate 
not a3 large ak the Arsicaiars tat ite 


brillianey and beanty they are reputed ip ir 


pose it 
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